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Abstract 

Two  critical  infrastructure  corrosion  issues  at  Fort  Bragg,  NC,  are  the  cor¬ 
rosion  of  steel  utility  piping  union  joints  in  mechanical  rooms  and  the  cor¬ 
rosion  of  steel  pump  housings  in  cooling  tower  systems.  Reliable  operation 
of  these  components  is  essential  to  the  Fort  Bragg  mission.  Pump  corro¬ 
sion  in  particular  can  lead  to  system  failure,  causing  disruptions  in  facility 
operation  and  incurring  considerable  expense  for  emergency  repair  labor 
and  parts.  This  project  demonstrated  reliable  corrosion  prevention  tech¬ 
nologies,  including  high-performance  coatings,  materials,  insulation,  wa¬ 
ter  treatment,  and  dehumidification  —  as  applied  to  mechanical  room 
pipes  and  cooling  tower  housings.  The  performance  of  the  technologies 
was  monitored,  along  with  the  overall  corrosivity  of  the  environment,  from 
January  -  December  2008.  Then,  in  mid-2010,  coating  condition  in  both 
the  mechanical  rooms  and  on  the  cooling-tower  pumps  was  inspected  and 
reassessed.  This  report  presents  corrosion  data  spanning  approximately 
30  months  of  service  and  evaluates  the  performance  of  each  technology  in 
terms  of  cost  effectiveness,  system  reliability,  and  safety. 


DISCLAIMER:  The  contents  of  this  report  are  not  to  be  used  for  advertising,  publication,  or  promotional  purposes. 
Citation  of  trade  names  does  not  constitute  an  official  endorsement  or  approval  of  the  use  of  such  commercial  products. 
All  product  names  and  trademarks  cited  are  the  property  of  their  respective  owners.  The  findings  of  this  report  are  not  to 
be  construed  as  an  official  Department  of  the  Army  position  unless  so  designated  by  other  authorized  documents. 
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Executive  Summary 

This  demonstration/validation  project  assessed  the  effectiveness  of  several 
market-available  corrosion-mitigation  technologies  selected  for  applica¬ 
tion  to  susceptible  mechanical  room  piping  and  cooling-tower  pump  hous¬ 
ings  at  Fort  Bragg,  NC.  High-performance  coating  systems  and  materials, 
insulation,  water-treatment  technologies,  and  dehumidification  equip¬ 
ment  were  installed  in  January  2008.  Technology  performance  and  the 
corrosivity  of  the  demonstration-site  environments  were  monitored  from 
January  through  December  2008. 

In  general,  both  of  the  high-performance  coating  systems  performed  ade¬ 
quately  in  the  mechanical  rooms  during  the  first  year  of  service  by  inhibit¬ 
ing  corrosion  on  pipe  union  joints  as  compared  with  uncoated  joints,  alt¬ 
hough  not  completely  or  consistently.  Dehumidification  and  removable 
insulation  products  were  far  less  effective  in  arresting  the  corrosion  of  pipe 
fittings  because  they  did  not  prevent  the  formation  of  condensation  on  the 
cold-water  joints.  For  the  cooling-tower  pumps,  a  stainless  steel  alloy  and 
a  high-performance  epoxy  coating  system  incorporating  a  zinc-rich  primer 
were  both  observed  to  be  more  effective  during  the  first  year  of  service 
than  a  standard  pump-manufacturer  coating  system. 

In  mid-2010,  after  approximately  30  months  of  service,  additional  data 
were  collected  on  the  condition  of  the  coatings  in  both  the  mechanical 
rooms  and  on  the  cooling-tower  pumps.  By  that  time,  the  stainless  steel 
pump  had  failed  due  to  off-specification  dry  storage  during  a  period  of 
seasonal  dormancy.  The  pump  was  easily  repaired  and  ran  well  afterward, 
but  the  issue  underscored  the  need  for  the  user  to  closely  follow  manufac¬ 
turer  instructions  about  equipment  operation  and  storage. 

Based  on  the  data  collected  during  this  demonstration,  the  return-on- 
investment  was  calculated  to  be  37.8  for  the  use  of  high-performance  coat¬ 
ing  systems  in  mechanical  rooms;  6.2  for  the  use  of  stainless  steel  cooling 
pumps,  and  7.4  for  the  use  of  high-performance  coating  materials  on  cool¬ 
ing-tower  pump  housings.  Recommendations  are  offered  for  updating 
Unified  Facilities  Guide  Specifications  to  promote  appropriate  implemen¬ 
tation  of  these  technologies. 
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Unit  Conversion  Factors 
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1  Introduction 

Accelerated  corrosion  of  critical  steel  infrastructure  components  has  been 
evident  for  years  at  Fort  Bragg,  NC.  Problems  include  the  corrosion  of 
steel  utility  piping  in  mechanical  rooms  and  steel  pump  housings  used  in 
cooling-tower  systems.  A  prime  example  of  a  serious  problem  surfaced  as 
accelerated  corrosion  of  exposed  union  joints  in  the  mechanical  rooms  at 
Fort  Bragg’s  newly  constructed  i6th  Military  Police  Barracks.  The  envi¬ 
ronmental  conditions  in  the  mechanical  rooms  resulted  in  heavy  amounts 
of  condensation  accumulating  on  the  supply  line  insulation  and  metal 
brackets  that  support  the  pipes.  In  addition  to  causing  accelerated  corro¬ 
sion,  there  is  also  concern  about  the  potential  for  the  growth  of  mold,  cre¬ 
ating  health  hazards  in  addition  to  safety  issues. 

Accelerated  corrosion  is  also  damaging  a  relatively  new  central  cooling 
plant  at  Fort  Bragg,  which  first  went  online  in  1996.  The  vertical  cooling 
towers  and  pumps  there  have  corroded  at  an  alarming  rate,  causing  total 
pump  failure  within  2-4  years  of  operation.  These  problems  can  be  at¬ 
tributed  to  use  of  a  corrosion-vulnerable  mild  steel  alloy  in  the  lower  pump 
housings.  These  housings  are  typically  exposed  to  highly  oxygenated  tur¬ 
bulent  water,  which  effectively  consumes  the  metal  through  extensive  pit¬ 
ting  and  flaking.  Ineffective  or  improper  system  water  treatment  may  also 
contribute  to  the  accelerated  corrosion  of  these  pump  components,  further 
aggravating  the  problem.  Corrosion  damage  can  cause  considerable  sys¬ 
tem  downtime,  which  disrupts  the  use  of  facilities  and  increases  the  life- 
cycle  cost  of  operation  in  terms  of  repair  expenses. 

The  U.S.  Army  Engineer  Research  Center,  Construction  Engineering  Re¬ 
search  Laboratory  (ERDC-CERL)  collaborated  with  personnel  of  the  Eort 
Bragg  Department  of  Public  Works  (DPW)  to  demonstrate  and  validate  a 
number  of  promising,  market-available  corrosion-mitigation  technologies 
under  the  Department  of  Defense  Corrosion  Prevention  and  Control  Pro¬ 
gram.  Technologies  were  selected  to  address  examples  of  highly  aggressive 
corrosion  and  the  ambient  conditions  contributing  to  it. 

1.1  Objectives 

Eor  mechanical  room  piping  and  union  joints,  the  objectives  were  to 
demonstrate 
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•  at  least  two  different  coating  systems  (including  one  innovative  ceram¬ 
ic-filled  coating)  to  prevent  corrosion  on  exposed  pipes  and  joints 

•  removable  insulation  to  thermally  isolate  cold  surfaces  of  exposed  steel 
pipes  and  joints  to  prevent  condensation  on  them 

•  industrial-grade  dehumidification  equipment  to  remove  moisture  from 
mechanical  room  air  in  order  to  suppress  corrosion  processes  and  po¬ 
tential  mold  growth. 

For  cooling-tower  pump  housings,  the  objectives  were  to 

•  investigate  and  compare  the  use  of  high-performance  coatings  to  origi¬ 
nal  equipment  manufacturer  (OEM)  coatings  used  on  pump  housings 

•  investigate  and  compare  the  use  of  alternative  materials  for  the  lower 
pump  housing  to  the  demonstrated  high-performance  coatings 

•  assess  the  need  for  different  water  treatment  chemistry  in  the  cooling 
tower  systems. 

1.2  Approach 

A  commercially  available  removable/replaceable  insulation  system,  two 
different  coating  systems,  and  one  dehumidification  system  were  identi¬ 
fied  and  evaluated  in  terms  of  cost,  performance,  and  availability.  Candi¬ 
date  technologies  were  reviewed  by  ERDC-CERL,  and  the  most  promising 
examples  were  procured  and  installed  is  selected  Eort  Bragg  mechanical 
rooms.  The  technologies  were  monitored  January  through  December 
2008.  Their  condition  was  documented  photographically.  Where  applica¬ 
ble,  the  performance  of  the  technologies  was  rated  on  a  monthly  basis  in 
accordance  with  the  American  Society  for  Testing  and  Materials  (ASTM) 
Test  Method  D1654,  Standard  Test  Method  for  Evaluation  of  Painted  or 
Coated  Speeimens  Subjeeted  to  Corrosive  Environments  [1]. 

Eor  the  cooling  tower  applications,  two  commercially  available  coating  sys¬ 
tems  and  one  alternative  corrosion-resistant  material  were  identified, 
evaluated,  and  approved  in  cooperation  with  ERDC-CERL.  After  being  in¬ 
stalled,  they  also  were  monitored  from  January  through  December  2008, 
documented  photographically  and,  where  possible,  rated  monthly  in  ac¬ 
cordance  with  ASTM  D1654  [1].  Water  samples  were  collected  monthly 
during  this  period  to  assess  system  water  chemistry. 

Two  types  of  coupon  test  racks  also  were  located  in  the  mechanical  rooms 
and  cooling  tower  sumps  for  controlled,  longer-term  comparison  of 
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demonstrated  materials.  Large  test  coupons  were  coated  with  the  selected 
coatings  at  the  time  of  installation,  mounted  in  the  same  locations  where 
the  demonstrations  were  being  conducted,  and  rated  monthly  in  accord¬ 
ance  with  ASTM  D1654  [1].  Smaller,  uncoated  test  coupon  racks,  procured 
from  Battellek  were  placed  in  the  mechanical  rooms  and  outdoors  near  the 
rooms.  These  racks  were  returned  to  Battelle  for  analysis  at  three-month 
intervals  during  the  evaluation  period.  The  analyses  were  conducted  out¬ 
side  the  scope  of  demonstration  support,  but  the  results  are  reported  here. 

Also,  corrosion  rate  sensors  were  placed  in  the  cooling-tower  sumps  and 
read  on  a  monthly  basis  during  the  evaluation  period. 

The  Project  Management  Plan  (PMP)  for  this  demonstration  (Appendix  A) 
provides  the  full  scope  of  work. 


i  Battelle  Memorial  Institute,  Columbus,  OH. 
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2  Technical  Investigation 

2.1  Project  overview 

2.1.1  Mechanical  room  piping 

High-performance  coatings,  removable  insulation,  and  dehumidification 
technologies  were  evaluated  for  their  applicability  to  the  Fort  Bragg  facili¬ 
ties  and  equipment  described  in  Chapter  i.  Candidate  technologies  were 
identified  and  evaluated  from  the  perspective  of  cost,  performance,  and 
availability.  This  information  was  compiled  into  a  technology  matrix  to  as¬ 
certain  the  most  viable  candidates.  Table  i  shows  the  matrix  of  technolo¬ 
gies  considered  for  demonstration  and  validation.  The  most  promising 
technologies  were  reviewed  and  approved  for  the  test  applications  by 
ERDC-CERL  before  procurement  and  installation. 

One  of  the  coating  systems  consisted  of  Sherwin-Williams  (Cleveland,  OH) 
Corothane  MIO-Aluminum  primer  (a  moisture-cure  polyurethane  pig¬ 
mented  with  aluminum  and  micaceous  iron  oxide)  and  Sherwin-Williams 
Corothane  i  Moisture-Cure  Urethane  (MCU)  topcoat.  The  second  coating 
was  a  ceramic-filled  insulating  coating,  which  was  evaluated  both  for  cor¬ 
rosion-prevention  capabilities  and  suppression  of  condensation  on  cold- 
water  piping.  This  product,  TC  Ceramic  (Capstone  Manufacturing,  Seattle, 
WA),  is  a  water-thinable  acrylic  paint  that  is  heavily  pigmented  with  ce¬ 
ramic  particles,  which  was  used  in  previous  ERDC-CERL  work  to  mitigate 
corrosion  for  manholes,  piping,  and  appurtenances  at  Eort  Jackson,  SC  [2, 

3]. 


Both  of  the  selected  coatings  were  applied  by  a  subcontractor,  M&T  Ma¬ 
chine,  to  exposed,  uncoated  steel  piping,  union  joints,  and  utility  hangers 
in  a  single  mechanical  room  (hereinafter  referred  to  as  Mechanical  Room 
A).  Surface  preparation  and  application  complied  with  the  respective 
manufacturer’s  recommendations,  industry  best  practices,  and  the  envi¬ 
ronmental  safety  and  health  policies  at  Eort  Bragg  (see  Appendix  B). 


Table  1.  Technology  matrix  for  mechanical  room  applications. 


Requirement  (per  SOW) 

Proposed  Technology 

Manufacturer 

Product  Description 

Advantages 

Disadvantages 

Product  Characteristics 

Performance  Characteristics 

"commercial  off-the-shelf  (COTS) 
white-pigmented,  moisture-cure 
polyurethane  coating  suitable  for 
the  expected  high-humidity 
exposures" 

Corothane  Mio- 
Aluminum  (Primer), 
Corotiiane  1  MCU 
(topcoat) 

Sherwin-Williams 
Company, 
Cleveland.  OH 

PRIMER:  Single  component,  VOC  compliant, 
moisture  curing,  aluminum  and  Micaceous  Iron 
Oxide  (MIO)  filled  urethane  primer.  TOPCOAT: 
Single  component,  VOC  compliant,  moisture 
curing  urethane  designed  for  low 
temperature/high  humidity  applications  while 
pro\iding  UV  resistance  and  chemical 
resistance  equivalent  to  two  part  urethane 
coatings. 

Both  primer  and 
topcoat  COTS, 
readily  available,  can 
be  sprayed,  brushed, 
or  rolled.  Primer 
compatible  with 
topocat. 

Both  primer  and 
topcoat  have 
moderate  VOC 
content  (<340g/L 
for  primer,  <420 
g/L  for  topcoat). 
Needs  "Reducer" 
to  clean  up. 

Both  primer  and  topcoat:  low  temperature 
application  (down  to  20  °F).  Primer  dries  to  touch  in 
1-4  hrs,  recoat  in  3-16  hrs. 

PRIMER:  Adhesion  1000  psi  per  ASTM  D4541,  dry  heat 
resistance  300°F  per  ASTM  D2485,  flexibility  passes  per  ASTM 
D522,  moisture  condensation  passes  per  ASTM  D4585,  pencil 
hardness  2B  per  ASTM  D3363,  corrosion  ratings  9  per  ASTM 
D5894,  10  per  ASTM  B117  (2300  hours).  TOPCOAT:  Abrasion 
24  mg  per  ASTM  D4060,  adhesion  946  psi  per  ASTM  D4541,  dry 
heat  resistance  280°F  per  ASTM  D2485,  flexibility  passes  per 
ASTM  D522,  moisture  condensation  passes  per  ASTM  D4585, 
pencil  hardness  2H  per  ASTM  D3363,  corrosion  ratings  9/10  per 
ASTM  D5894,  9/1 0  per  ASTM  B 1 1 7  (3000  hours ) 

"ceramic-filled,  insulating  coating 
suitable  for  the  high-humidity 
exposures" 

TC  Ceramic  (also  known 
as  Thermal  Coat) 

Capstone 
Manufacturing, 
Seatte,  WA 

Single  component,  waterborne  acrylic  polymer 
with  silicon  microspheres.  "Liquid  insulation," 
consisting  of  a  mixture  of  \arious  silicon  and 
ceramic  beads  blended  into  a  high  quality 
acrylic  polymer. 

Radiant  reflectivity 
and  emissiVty 
properties  - 
significantly  reduces 
radiant  energy  gain. 
Reduces  or 

eliminates 

condensation.  CERL 
is  familiar  with  this 
product  and  has 

VOC  content  80.5 
%  solids  by 
volume 

Dry  to  touch  3  hrs,  recoat  12  hrs. 

Withstands  up  to  500  °F. 

''removable/replaceable  insulation 
material  system" 

SpeedWrap 

SpeedTech  Inc., 
River  Falls,  Wl 

Removable  insulation  suitable  for  various  pipe 
configurations. 

COTS,  readily 
available.  Easily 
applied,  removed  and, 
reapplied  after  testing 
or  maintenance.  Ideal 
for  insulating  exposed 
fittings,  \alves,  piping 
and  tubing.  Shipped 
ready  to  install  using 
standard  scissors. 

TBD 

Manufectured  from  silicone  impregnated  woven 
fiberglass  cloth.  Fits  standard  pipe  and  tubing  sizes 
up  to  3"  diameter.  Service  temperature  for  1/8" 
insulation  is  ambient  to  400  °F;  for  1/4"  insulation, 
ambient  to  600  ®F. 

Hook  and  loop  ^steners,  easily  applied,  installs  in  minutes. 

"some  form  of  dehumidification. 
The  proposed  solution  must  be 
cost-eflecti\ie  and  require  minimal 
maintenance." 

Ebac  CD35-P 

Dehumidifier 

Applied 

Dehumidification 
Inc.,  Tampa,  FL 

Portable  dehumidifier.  Self-contained  and 

automatic. 

Standard  115  V, 
internal  adjustable 
humidistat,  ductable, 
extra  long  power 
cord.  Heavy  duty 
steel  chassis,  powder 
coated.  1  year 
warranty.  CD35P 
features  internal 
condensate  pump 
and  ground  fault 
interrupter. 

Need  to  determine 
required 
maintenance. 

Compressor:  High  Efficiency  reciprocating,  1/3  HP. 
Refrigerant:  R-134a  CFM:  170.  115  V,  2.5  amps. 
Capacity:  17ppd@AHAM,  6  Gallons  per 
day@saturation.  Height:  22",  Width:  12",  Depth:  12" 

At  80  ®F  and  60%  RH,  unit  will  remove  more  than  17  pints  water 
vapor  per  day  (nearly  6  gallons  in  severe  environments). 

Ul 
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In  a  second  mechanical  room  (hereinafter  referred  to  as  Mechanical  Room 
B),  no  coatings  were  applied;  instead,  industrial-grade  dehumidification 
equipment  was  specified.  A  suitable  system,  the  Ebac  CD35-P  Dehumidifi¬ 
er,  was  sized  on  the  basis  of  Mechanical  Room  B  dimensions;  procured 
from  Applied  Dehumidification  Inc.,  Tampa,  FL;  and  installed.  The  hu¬ 
midity  level  of  the  room  was  monitored  and  electronically  recorded  with  a 
humidistat  device  (HOBO  U12  Temperature/ Relative  Humidity  data  log¬ 
ger  and  HOBOware  Pro  for  Windows  software.  Onset  Computer  Corpora¬ 
tion,  Bourne,  MA).  The  dehumidifier  was  installed  in  January  2008,  after 
temperature  and  humidity  data  collection  had  been  initiated.  The  dehu¬ 
midification  level  was  initially  set  to  8  on  a  scale  of  10. 

A  third  mechanical  room  (hereinafter  referred  to  as  Mechanical  Room  C) 
was  designated  for  experimental  control  purposes,  and  was  not  outfitted 
with  any  of  the  above  technologies. 

Also,  a  removable/replaceable  insulation  material  (SpeedWrap  ES)  was 
used  on  coated  union  joints  (Mechanical  Room  A)  and  uncoated,  exposed 
union  joints  (Mechanical  Room  C).  The  selected  insulation  system  was  in¬ 
corporated  into  this  effort  at  the  request  of  Fort  Bragg  personnel  to  test 
whether  it  could  control  the  condensation  of  moisture  at  the  pipe  compo¬ 
nent/insulation  interface.  The  insulation  material  was  procured  from 
SpeedTech,  Inc.,  River  Falls,  WI.  It  is  noted  that  this  technology  was  rela¬ 
tively  new  to  the  market,  and  its  full  spectrum  of  capabilities  was  un¬ 
known;  thus,  in  Table  1,  the  disadvantages  are  listed  as  “to  be  determined.” 

In  all  three  mechanical  rooms,  two  types  of  coupon  test  racks  were  in¬ 
stalled.  Large  test  coupons  were  coated  with  the  subject  coatings  at  the 
time  of  installation,  installed  within  the  subject  mechanical  rooms,  and 
rated  in  accordance  with  ASTM  D1654  [1].  One  coated  test  panel  for  each 
coating  system  was  scribed  to  base  metal  in  accordance  with  ASTM  D1654, 
while  the  other  duplicate  for  each  coating  system  was  left  unscribed. 
Smaller,  uncoated  test  coupon  racks  were  supplied  by  Battelle  and  were 
placed  in  the  mechanical  rooms,  as  well  as  outside.  These  racks  were  re¬ 
turned  to  Battelle  for  analysis  every  3  months  during  the  evaluation  peri¬ 
od.  The  analysis  of  these  test  coupons  was  conducted  outside  the  scope  of 
this  effort,  but  the  data  are  relevant  and  therefore  provided  in  this  report. 


Available  technical  data  sheets  and  material  safety  data  sheets  for  the  coat¬ 
ing  technologies  described  above  can  be  found  in  Appendix  C. 
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2.1.2  Cooling-tower  pumps 

Coating  systems  and  corrosion-resistant  materials  that  could  be  used  in 
the  cooling  towers  at  Fort  Bragg  were  identified  and  evaluated  from  a  cost, 
performance,  and  availability  standpoint.  The  technology  matrix  employed 
to  identify  the  most  promising  candidates  for  this  application  is  presented 
in  Table  2.  The  identified  technologies  were  reviewed  by  ERDC-CERL,  and 
the  most  promising  candidates  were  approved  for  the  demonstration. 

There  are  five  cooling-tower  pumps  at  the  central  cooling  plant  at  Eort 
Bragg.  Two  of  these  pumps— one  recently  purchased  replacement  pump 
and  one  recently  refurbished  pump  (both  with  standard  OEM  coatings  on 
the  lower  steel  housings)— served  as  controls.  Two  of  the  remaining  pumps 
were  refurbished  using  two  different  selected  high-performance  coatings 
suitable  for  the  application  and  anticipated  environment.  The  first  coating 
system  selected  was  Corps  of  Engineers  Paint  System  21-A-Z,  consisting  of 
MIL-DTL-24441/19B  (also  called  Eormula  159)  zinc-rich  epoxy  primer  and 
MIL-DTL-24441  Eormula  151  topcoat.  The  second  coating  system  selected 
was  Sherwin-Williams  Macropoxy  646  East  Cure  Epoxy  primer  and  Sher¬ 
win-Williams  Tile-Clad  High  Solids  Epoxy-Polyamide  topcoat.  Removal, 
surface  preparation,  coating,  and  reinstallation  of  all  system  components 
as  required  to  execute  this  task  was  conducted  by  M&T  Machine.  Surface 
preparation  and  application  of  the  selected  coatings  was  conducted  in  ac¬ 
cordance  with  the  respective  coatings  manufacturer’s  recommendations, 
industry  best  practices,  and  applicable  environmental  safety  and  health 
policies  (Appendix  B). 

Available  technical  data  sheets  and  material  safety  data  sheets  for  the  coat¬ 
ing  technologies  discussed  above  can  be  found  in  Appendix  C. 

The  fifth  pump  was  replaced  with  a  pump  that  incorporated  components 
made  from  a  corrosion-resistant  alloy  (stainless  steel  316)  suitable  for  the 
application  and  anticipated  environment.  (Eor  brevity,  this  pump  is  here¬ 
inafter  referred  to  as  “the  stainless  steel”  pump  even  though  only  a  portion 
of  the  pump  is  made  of  stainless  steel.)  The  replacement  pump  was  com¬ 
parable  in  size,  capacity,  and  connection  with  the  existing  system.  To  this 
end,  the  following  items  were  procured  and  installed  under  this  effort: 

•  Elowserve  Model  12ENH-1  stage  pump  bowl  and  impeller  assembly 

•  316  stainless  steel  pump  shaft  and  line  shaft 

•  316  stainless  steel  column  pipe. 


Table  2.  Technology  matrix,  cooling-tower  pump  components. 


Requirement  (per  SOW) 

Proposed  Technology 

Manufacturer 

Product  Description 

Advantages 

Disadvantages 

Product  Characteristics 

Performance  Characteristics 

"standard  coating  for  cooling  pump 
shafts" 

System  No.  21-A-Z 

Mobile  Paint 
Manufacturing, 
Theodore,  AL 

PRIMER;  MIL-DT1.-24441/19B  (also  called 
Formula  159)  zinc  rich  epoxy.  TOPCOAT:  MIL- 
DTL-24441  Formula  151  or  152  depending  on 
color  desired. 

Recommended  by 
CERL.  CERLis 

familiar  with  this 
product  and  has 
specified  it 
previously. 

Cost  -  zinc  rich 
primer  reported  to 
be  $1K  per  gallon 

Requires  white  metal  grit  blast  (not  shot).  From 
CERL  specification:  "The  epoxy  zinc-rich  paint  19B 
shall  be  applied  in  two  single  half-lapped  spray  coats 
to  an  average  dry  film  thickness  of  a  minimum  of  4.0 
mils,  and  a  thickness  at  any  point  of  not  less  than 
2.5  mils  or  greater  than  8.0  mils.  After  a  drying 
period  of  not  less  than  6  hours  nor  more  than  96 
hours,  at  least  two  coats  of  epoxy  polyamide  paint 
shall  be  applied  to  produce  an  average  dry  film 
thickness  totaling  12  mils.  If  the  epoxy  zinc-rich 
paint  has  been  applied  in  the  shop  or  otherwise  has 
been  permitted  to  cure  for  longer  than  96  hours,  it 
shall  be  abraded  and  recoated  with  an  additional  thin 
tack  coat  of  the  zinc-rich  paint,  which  in  turn  shall  be 
overcoated  within  96  hours  with  the  first  coat  of  the 
epoxy  polyamide  paint.  When  applying  MIL-DTL- 
24441 ,  the  type  of  thinner,  amount  of  thinning,  and 
required  induction  time  shall  be  as  recommended  by 
the  manufecturer.  The  drying  time  between  non-zinc 
coats  shall  not  be  less  than  12  hours  nor  more  than 

96  hours." 

None  reported  for  either  primer  or  topcoat  on  Product  Data 
Sheets. 

"advanced  coating  for  cooling 
pump  shafts" 

Macropoxy  646  Fast  Cure 
Epoxy  (Primer),  Tile-Clad 
High  Solids  Epoxy- 
Polyamide  (Topcoat) 

Sherwin-Williams 
Company, 
Cleveland,  OH 

PRIMER:  High  solids,  high  build,  fast  drying 
polyamide  epoxy.  TOPCOAT:  VOC-compliant, 
two-package,  epoxy-polyamide  for  use  in 
industrial  maintenance  environments. 

Proposed  by  SW 
representative  for 
M&T.  Macropoxy 
646  alone  is  on  the 
refurbished  pump  at 
Fort  Bragg.  Topcoat 
is  formulated  for 

immersion  and 
atmospheric  service 
in  marine  and 

industrial 

environments.  Low 
temperature 
application. 

Epoxy  coatings 
may  darken  or 
discolor  following 
application  and 
curing.  Coatings 
may  chalk  if 
exposed  to 
sunlight  for  long 
periods. 

Requires  properly  prepared  surfaces.  For  recoating: 
primer  min  8  hours,  topcoat  min  2  hours  (@77“F). 
Cure  for  immersion  (primer)  is  7  days  (@77‘‘F). 

PRIMER;  Abrasion  Resistance  84  mg  loss  per  ASTM  D4060, 
Accelerated  Weathering  QUV  passes  per  ASTM  D4587  (QUV-A 
12,000  hours).  Adhesion  1,037  psi  per  ASTM  D4541,  Corrosion 
Weathering  Rating  10  per  ASTM  D714  for  blistering  9  per  ASTM 
D610  for  rusting  per  ASTM  D5894  (36  cycles,  12,000  hours). 
Direct  Impact  Resistance  30  in.  lb.  per  ASTM  D2794,  Humidity 
Resistance  no  blistering,  cracking,  or  rusting  per  ASTM  D4585 
(6000  hrs).  Immersion  passes  with  no  rusting,  blistering,  or  loss 
of  adhesion  after  1  year  fresh  and  salt  water,  Pencil  Hardness  3H 
per  ASTM  D3363,  Salt  Fog  Resistance  10  per  ASTM  D610  for 
rusting  and  9  per  ASTM  D1654  for  corrosion  per  ASTM  B117 
(6,500  hours).  TOPCOAT:  Abrasion  Resistance  80  mg  loss  per 
ASTM  D4060  (CS17  wheel,  1000  cycles,  1  kg  load).  Adhesion 
1050  psi  per  ASTM  D4541,  Corrosion  Weathering  Rating  10  per 
ASTM  D714  for  blistering  9  per  ASTM  D610  for  rusting  per  ASTM 
D5894  (10  cycles,  3,336  hours).  Direct  Impact  Resistance  95  in 
lb  per  ASTM  D2794,  Pencil  Hardness  F-H  per  ASTM  D3363,  Salt 
Fog  Resistance  10  per  ASTM  D610  for  rusting  and  10  per  ASTM 
D714  for  blistering  per  ASTM  B117  (2,500  hours). 

"advanced  material  for  cooling 
pump  shafts" 

Stainless  steel  (316  or 
416) 

Floway  Pump 
Company,  Fresno, 
CA 

316  or  416  stainless  steel  shafts  to  replace 
existing  shafts. 

Enhanced  corrosion 
protection 

Cost  considerably 
higher. 

TBD 

TBD 

00 
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It  is  noted  that  the  stainless  steel  pump  components  were  not  available  off 
the  shelf,  but  were  specially  fabricated  for  this  project.  Because  the  full 
spectrum  of  capabilities  was  unknown,  the  product  and  performance  char¬ 
acteristics  were  listed  “to  be  determined”  in  Table  2. 


The  submerged  portions  of  the  pumps  are  composed  of  two  sections:  the 
upper  housing,  which  protects  the  shaft  (i.e.,  column)  and  the  lower  hous¬ 
ing,  which  protects  the  impellers  (i.e.,  bowls).  A  schematic  showing  these 
sections  of  the  pumps  is  presented  in  Figure  1. 


Figure  1.  Cooling-tower  pump  at  Fort  Bragg  and  schematic. 


The  two  pump  coating  systems  covered  the  column  and  bowl  sections,  as 
well  as  the  discharge  head;  however,  the  stainless  steel  was  used  only  for 
the  column  section,  and  a  one-coat  system  was  applied  to  the  bowl  section 
of  that  pump. 

The  demonstrated  coatings  were  applied  to  large  test  coupons  at  the  time 
of  installation.  The  coupons  were  mounted  in  the  three  subject  pump 
sumps  and  rated  monthly  in  accordance  with  ASTM  D1654  [1].  One  coated 
test  panel  for  each  system  was  scribed  to  base  metal  in  accordance  with 
ASTM  D1654,  while  the  other  duplicate  for  each  coating  system  was  left 
unscribed.  The  condition  of  these  test  panels  was  documented  and  photo¬ 
graphed  upon  installation. 
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The  corrosivity  of  the  water  system  was  measured  and  monitored  using 
Rohrback  Cosasco  Systems  (Santa  Fe  Springs,  CA)  corrosion  sensor 
probes  with  Checkmate  data  logger  and  Corrdata  Plus  software  in  each  of 
the  three  sumps  in  which  the  exposure  test  racks  were  placed.  Data  were 
collected  and  recorded  monthly  for  i  year  under  this  effort. 

Water  samples  were  collected  on  a  monthly  basis  from  each  of  the  five 
pump  sumps,  dispensed  into  i  qt  laboratory-grade  plastic  bottles,  and  sent 
for  analysis  in  order  to  assess  the  water  treatment  chemicals  relative  to 
their  influence  on  the  overall  corrosivity  within  the  system. 

2.1.3  Monitoring 

The  panels  and  components  in  the  mechanical  rooms  were  visually  in¬ 
spected  and  photographed  at  monthly  intervals.  (The  project  plan  speci¬ 
fied  three-month  intervals,  but  Fort  Bragg  personnel  asked  for  monthly 
evaluations,  and  the  project  team  was  able  to  accommodate  this  request  at 
no  additional  cost.)  Where  possible,  coating  performance  was  rated  in  ac¬ 
cordance  with  ASTM  D1654  [1].  The  performance  of  the  insulation  and 
dehumidifier  was  evaluated  visually  on  a  monthly  basis. 

In  Mechanical  Room  B,  dehumidifier  performance  appeared  to  be  margin¬ 
al,  and  so  the  dehumidification  setting  was  increased  for  the  summer 
months  —  from  8  to  9  (out  of  10)  in  June  2008,  and  from  9  to  10  in  July 
2008. 

The  performance  of  the  coatings  on  the  pumps  and  test  panels  was  also 
assessed  and  photographed  at  monthly  intervals  under  this  effort  (the 
SOW  for  this  effort  specified  three-month  intervals.  Where  possible,  the 
coating  performance  was  rated  in  accordance  with  ASTM  D1654  [1].  The 
results  of  the  water  sample  analyses  were  also  reviewed  and  correlated  to 
the  findings. 

2.2  Installation  of  the  technologies 

2.2.1  Mechanical  room  piping 

The  coatings  work  began  in  January  2008.  Work  was  performed  in  the 
three  subject  mechanical  rooms  on  the  third  floor  of  Building  2-5506.  The 
list  below  summarizes  the  settings  and  tasks: 
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•  Mechanical  Room  A,  in  the  southwest  corner,  was  used  for  the  evalua¬ 
tion  of  coatings  and  removable  insulation  with  coatings. 

•  Mechanical  Room  B,  in  the  northwest  corner,  was  used  for  the  evalua¬ 
tion  of  dehumidification. 

•  Mechanical  Room  C,  in  the  northeast  corner,  was  used  as  the  control 
location,  but  a  small  number  uncoated  fittings  were  selected  to  evalu¬ 
ate  a  variety  of  removable  insulation  of  interest  to  DPW  personnel. 

The  as-built  drawings  of  Mechanical  Rooms  A  and  B  were  dated  29  No¬ 
vember  2004  and  20  April  2006,  respectively.  Mechanical  Room  C  was 
reported  to  be  9  months  old.  Most  of  the  piping  systems  in  all  three  rooms 
were  covered  with  black  insulation;  some  also  incorporated  a  hard  white 
plastic  jacket  over  this  insulation.  While  this  system  completely  encloses 
each  item,  large  air  cavities  were  noted  within  the  insulation.  Humidity 
apparently  infiltrated  the  cavities  and  condensed,  as  indicated  by  consid¬ 
erable  volumes  of  water  released  where  some  of  the  foam  was  removed.  As 
would  be  expected,  there  was  more  condensation  on  the  chilled  lines  than 
on  the  hot,  and  the  union  joints  on  the  cold  lines  revealed  significant  cor¬ 
rosion  when  exposed.  Figure  2  shows  the  appearance  of  two  such  joints. 


Figure  2.  Union  joint  in  Mechanicai  Room  A,  before  cieaning. 


In  Mechanical  Room  A,  the  foam  insulation  was  removed  from  a  number 
of  union  joints  and  other  items.  The  condition  of  each  item  was  document¬ 
ed  and  photographed.  Wire  brushes,  jackknives,  and  rags  were  used  to 
remove  corrosion  products  and  dirt  as  needed.  The  quality  of  cleaning  met 
the  requirements  of  SSPC  Surface  Preparation  Specification  No.  2  (SP2), 
Hand  Tool  Cleaning  [4].  Immediately  before  applying  the  paint,  each  item 
was  again  wiped  dry  with  a  cloth.  All  items  were  brush-coated  with  Sher¬ 
win-Williams  Corothane  MIO-Aluminum  primer.  On  one  large  pump,  the 
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application  consisted  of  wiping  and  coating  small  areas  in  order  to  main¬ 
tain  a  dry  substrate.  The  following  day,  thickness  measurements  were  tak¬ 
en  from  all  painted  items.  Measurements  ranged  from  1.6  to  5.0  mils,  with 
most  in  the  2. 0-3.0  mil  range.  Selected  items  were  dried  with  a  cloth  and 
then  coated  with  Sherwin-Williams  Corothane  I  Aliphatic  (white)  topcoat. 
Final  thickness  measurements  on  these  items  ranged  from  5. 0-8.0  mils, 
with  most  in  the  5. 0-6.0  mil  range.  The  remaining  primed  items  were 
brush-coated  with  Capstone  TC  Ceramic.  Due  to  the  high  viscosity  of  the 
product,  the  initial  coat  went  on  very  rough,  and  a  second  coat  was 
deemed  necessary.  The  second  coat  was  applied  after  a  3  hour  dry  time 
and  produced  a  more  acceptable  coating  appearance.  Final  system  thick¬ 
ness  ranged  from  30-80  mils,  with  most  measurements  in  the  30-40  mil 
range.  Two  coated  fittings,  one  with  the  Sherwin-Williams  Corothane  sys¬ 
tem  and  one  with  TC  Ceramic,  are  shown  in  Figure  3. 

Figure  3.  Union  joints  in  Mechanicai  Room  A,  coated  with  Sherwin-Wiiiiams 
Corothane  System  (A7,  on  ieft)  and  TC  Ceramic  (A8,  on  right). 


Several  items  coated  with  the  Corothane  I  White  topcoat  in  Mechanical 
Room  A  were  also  covered  with  SpeedWrap  ES  removable  insulation  in 
accordance  with  manufacturer’s  recommendations.  The  appearance  of  a 
wrapped  union  joint  is  shown  in  Figure  4. 
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Figure  4.  Union  joint  in  Mechanicai  Room  A,  coated  and  wrapped  in  SpeedWrap. 


Wire  brushes  were  used  to  clean  exposed  items  in  Mechanical  Room  B. 
The  quality  of  cleaning  met  the  requirements  of  SSPC  SP2  [4].  The  condi¬ 
tion  of  these  items  was  documented  and  photographed.  The  items  re¬ 
mained  uncovered  and  the  dehumidification  equipment  was  installed. 

Control  union  joints  and  fittings  were  identified  in  Mechanical  Room  C. 
Temperatures  were  recorded.  The  items  remained  covered  with  existing 
black  insulation  used  at  this  location,  and  they  were  not  uncovered  until 
the  conclusion  of  the  test  period. 

In  conjunction  with  the  work  in  Mechanical  Room  A,  24  large  panels  were 
prepared.  These  panels  were  3  x  6  in.  steel  Q-Panels.  No  surface  prepara¬ 
tion  was  performed.  Coating  types  and  thicknesses  were  the  same  as  those 
recorded  for  the  other  work.  Following  the  work,  three  panel  racks,  each 
consisting  of  two  panels  of  each  coating  system  (one  scribed  and  one 
unscribed),  along  with  two  uncoated  panels,  were  assembled  and  suspend¬ 
ed  above  the  heat  exchanger  in  each  of  the  three  mechanical  rooms.  A  cor¬ 
rosion  coupon  box  with  standard  Battelle  corrosion  coupons  was  also  sus¬ 
pended  near  each  panel  rack,  and  a  data  recorder  was  placed  on  each 
coupon  box. 

A  summary  of  the  coatings  applied  to  the  three  mechanical  rooms  is 
shown  in  Table  3. 
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Table  3.  Summary  of  items  and  coatings  applied  in  mechanical  rooms. 


Designation 

Item  Painted 

Temp  (F)  8  Jan  08 

Temp  (F)  10  Jan  08 

System 

A1 

CWR 

48 

76 

MCA  +  MCW  +  Wrap 

A7 

CWR 

4fi 

77 

MCA  +  TCC 

A3 

CWR 

45 

64 

MCA  +  MCW  +  Wran 

A4 

CWS 

4R 

75 

MCA  +  MCW  +  Wran 

Af^ 

4fi 

Afi 

CWR 

fi1 

103 

A7 

HWR 

77 

155 

AR 

HHWS 

130 

135 

A9 

HWR 

R9 

70 

HHWS 

RR 

70 

A11 

CWP 

RO 

RO 

A1? 

CWP 

RO 

RO 

A13 

HHWS 

RR 

R9 

A14 

HHWS 

R9 

71 

MCA  +  TCC 

R1 

CWR 

57 

R? 

CWS 

57 

R3 

_ CWR _ 

57 

R4 

57 

RB 

HWR 

fi4 

RR 

HWS 

147 

R7 

CWR 

fi? 

B8 

cws 

62 

Dehumidification 

R9 

77 

CWR 

77 

C1 

CWS 

70 

Control 

C.7 

CWR 

70 

r,3 

CWR 

70 

r,4 

CWS 

70 

r,B 

HWR 

R3 

r,fi 

HWS 

132 

r,7 

HWS 

91 

Codes 

cws 

Chilled  Water  Supply 

CWR 

Chilled  Water  Return 

HWS 

Heatina  Water  Supply 

HWR 

Heating  Water  Return 

HHWS 

Heating  Hot  Water  Supply 

CWP 

Chilled  Water  Pump 

MCA 

Corothane  1  Moisture  Cure  Aluminum 

MCW 

Corothane  1  Moisture  Cure  White 

Tc.r. 

Wrap 

SpeedWrap 
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2.2.2  Cooling-tower  pumps 

As  previously  stated,  five  cooling-tower  pumps  at  the  central  plant  were 
used  in  this  project.  Two  of  these  pumps  —  one  recently  purchased  re¬ 
placement  pump  and  one  recently  refurbished  pump  (both  with  standard 
OEM  coatings  on  the  lower  steel  housings)  —  served  as  controls.  Two  oth¬ 
er  pumps  were  refurbished  using  two  different  commercial  high- 
performance  coatings  suitable  for  the  application  and  environment.  The 
remaining  pump  was  replaced  with  a  316  stainless  steel  pump.  The  pump 
designations  and  uses  are  summarized  in  Table  4.  The  pump  numbers  are 
presented  from  right  to  left,  as  facing  the  five  towers  from  the  back  of  the 
building.  For  example,  the  pump  to  the  far  right  is  0495801,  with  0495802 
on  its  left,  etc.  For  purposes  of  clarity  in  text,  the  pump  inventory  numbers 
are  shortened  to  1,  2,  3,  4,  and  5  (see  Table  4). 


Table  4.  Utilization  of  five  cooling-tower  pumps. 


Pump  Inventory 
Number 

Abbreviated 

Pump  Number 

Utilization 

0495801 

1 

Control  -  new  pump 

0495802 

2 

Control  -  refurbished  pump 

0495803 

3 

Coating  1  -  Sherwin-Williams  Macropoxy  (gray) 

0495804 

4 

Coating  2  -  System  No.  21-A-Z  (white) 

0495805 

5 

316  stainless  steel  replacement  pump 

The  column  and  bowl  sections  of  the  two  control  pumps  were  painted  with 
one  of  the  selected  commercial  primers  (Macropoxy  646  Fast  Cure  Epoxy). 
Based  on  the  information  provided  by  the  personnel  who  installed  these 
pumps  (M&T  Machine),  no  topcoat  was  applied. 

In  December  2007  the  three  demonstration  pumps  were  removed.  The 
column  and  bowl  sections  of  all  three  pumps  were  found  to  be  heavily  cor¬ 
roded.  The  internal  mechanisms  did  not  show  any  corrosion,  however.  The 
condition  of  each  pump  at  the  time  of  its  removal  is  presented  in  Figure  5 
through  Figure  8. 
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Figure  5.  Pump  3  being  removed  from  sump. 


Figure  6.  Condition  of  pump  housing  3,  after  removai  from  sump. 


Figure  7.  Condition  of  pump  housing  4,  after  removai  from  sump. 
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Figure  8.  Condition  of  pump  housing  5  after  removai  from  sump. 


Column  and  bowl  sections  for  pumps  0495803  and  0495804  were  abra¬ 
sive-blasted  and  recoated.  The  column  and  bowl  sections  of  pump 
0495803  were  coated  with  Macropoxy  646  Fast  Cure  Epoxy  primer,  fol¬ 
lowed  by  Tile-Clad  High  Solids  Epoxy-Polyamide  topcoat.  The  coated,  re¬ 
furbished  pump  is  shown  in  Eigure  9,  and  the  reinstallation  of  this  pump  is 
presented  in  Eigure  10. 


Figure  9.  Pump  3,  after  coating. 


Column  and  bowl  sections  of  pump  0495804  were  coated  with  System  No. 
21-A-Z,  which  consisted  of  MIL-DTL-24441/19B  (Eormula  159)  zinc-rich 
epoxy  primer  followed  by  MIL-DTL-24441  Eormula  151  topcoat.  Eigure  11 
shows  the  condition  of  this  coated,  refurbished  pump  as  it  is  being  rein¬ 
stalled. 
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Figure  10.  Pump  3  being  reinstaiied. 


Figure  11.  Pump  4  being  reinstaiied. 
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The  fifth  pump  was  replaced  with  an  entirely  new  pump  incorporating  a 
corrosion-resistant  alloy,  316  stainless  steel.  As  stated  previously,  only  the 
column  section  was  made  of  316  stainless  steel;  the  lower  half  was  cast 
iron  painted  by  the  manufacturer  prior  to  shipment  with  a  cycloaliphatic 
amine  epoxy,  Carboguard  890.  Based  on  the  information  provided  from 
the  manufacturer,  no  topcoat  was  applied.  The  new  pump  is  shown  in  Fig¬ 
ure  12,  and  its  installation  is  depicted  in  Figure  13. 

Figure  12.  New  pump  5  incorporating  316  stainiess  steei  housing. 


Figure  13.  New  pump  5  being  instaiied. 
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Eighteen  test  panels  and  three  test  racks  were  prepared.  Each  of  the  three 
test  racks  contained  two  panels  for  each  of  the  two  coating  systems  (one 
panel  scribed,  the  other  unscribed),  two  additional  panels  with  primer  on¬ 
ly  (Macropoxy  646,  representative  of  the  painted  control  pump),  and  two 
bare  panels.  In  each  of  the  three  test  sumps,  one  rack  was  suspended  by 
means  of  a  rope.  A  test  rack  suspended  in  the  sump  is  shown  in  Eigure  14. 

Figure  14.  Test  panel  rack  suspended  from  far  edge  of  sump. 


Corrosion  sensor  probes  were  also  installed  in  each  of  the  three  experi¬ 
mental  pump  sumps. 

2.3  Performance  and  environment  monitoring 

The  applied  technologies  were  monitored  through  monthly  sensor  and 
panel  readings  and  onsite  inspection.  Photographs  were  taken  of  all  sub¬ 
ject  pipe  union  joints  and  test  panels.  The  humidity  and  temperature  of 
each  of  the  three  mechanical  rooms  also  were  measured. 

The  coated  test  racks  in  the  three  subject  cooling-tower  pump  sumps  were 
evaluated  during  monthly  site  visits.  The  pump  housings  were  located 
deep  in  the  sumps,  and  were  usually  completely  submerged  during  the 
monthly  site  visits  (particularly  in  the  summer  months).  Therefore,  the 
corrosion  processes  were  tracked  through  evaluation  of  the  painted  test 
coupons.  The  actual  pump  housings  were  evaluated  directly  in  January 
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2009,  at  which  time  the  water  level  in  the  sumps  was  low  enough  to  see 
the  condition  of  the  housings.  Updates  on  the  condition  of  the  pumps  were 
not  available  during  the  June  2010  visit  as  the  pumps  were  once  again 
submerged  and  in  operation. 

The  corrosivity  of  the  water  in  the  sumps  was  measured  with  the  corrosion 
sensors  on  a  monthly  basis.  The  corrosion  probes  and  associated  instru¬ 
mentation  employed  for  this  study  determined  metal  loss  through  changes 
in  electrical  resistance.  The  resulting  metal  loss  was  then  plotted  as  a  func¬ 
tion  of  time,  permitting  the  corrosion  rate  to  be  determined.  A  representa¬ 
tive  notional  plot,  as  seen  in  Figure  15  [5],  demonstrates  that  the  slope  of 
the  curve  represents  the  average  corrosion  rate  over  the  selected  interval. 


Figure  15.  Test  panel  rack  suspended  in  sump. 


For  each  measurement,  the  probe  had  to  be  temporarily  removed  from  the 
water  to  facilitate  connection  with  the  data  acquisition  system.  The  probe 
was  placed  back  in  water  and  held  for  30-60  seconds  before  taking  the 
first  reading. 

2.4  Completion  of  field  work 

The  field  work  was  completed  in  February  2008  with  the  installation  of 
the  stainless  steel  pump  housing.  The  subject  coatings,  materials,  and 
technologies  were  monitored  for  a  full  calendar  year  (January  2008 
through  December  2008).  After  December  2008,  all  technologies  were  left 
in  place  so  that  long-term  corrosion-resistance  benefits  could  continue  to 
be  assessed.  In  June  2010,  an  additional  inspection  of  the  mechanical 
room  fittings  and  all  test  coupons  was  made. 
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3  Discussion 

3.1  Metrics 

The  performance  of  the  coatings  on  the  installed  test  panels  and  on  the 
piping  components  was  evaluated  visually  on  a  monthly  basis.  Where  pos¬ 
sible,  specimens  were  rated  in  accordance  with  ASTM  D1654.  This  method 
assigns  a  rating  number  of  0-10  for  both  scribed  and  unscribed  areas,  as 
presented  in  Table  5  and  Table  6  [1,  3]. 


Table  5.  ASTM  D1654  rating  of  coating  performance  at  scribed  areas. 


Creepage  from  Scribe  (mm) 

Rating  Number 

Zero 

10 

0  to  0.5 

9 

Over  0.5  to  1.0 

8 

Over  1.0  to  2.0 

7 

Over  2.0  to  3.0 

6 

Over  3.0  to  5.0 

5 

Over  5.0  to  7.0 

4 

Over  7.0  to  10.0 

3 

Over  10.0  to  13.0 

2 

Over  13.0  to  16.0 

1 

Over  16.0 

0 

Table  6.  ASTM  D1654  rating  of  coating  performance  at  unscribed  areas. 


Area  Failed  (%) 

Rating  Number 

No  failure 

10 

0 

1 

9 

2-3 

8 

4-6 

7 

7-10 

6 

11-20 

5 

21-30 

4 

31-40 

3 

41-55 

2 

56-75 

1 

Over  75 

0 
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Scribed  test  panels  were  evaluated  using  the  criteria  in  Table  5,  in  accord¬ 
ance  with  Procedure  A,  Method  2,  and  with  Procedure  B.  The  performance 
of  the  coatings  on  unscribed  panels,  the  piping  components,  and  the  cool¬ 
ing-tower  pumps  was  evaluated  using  the  criteria  in  Table  6,  in  accordance 
with  Procedures  B  and  D.  The  performance  of  the  insulation  and  dehumid¬ 
ification  technologies  was  visually  evaluated. 

The  cooling -tower  pumps  could  not  be  evaluated  on  a  monthly  basis  as 
they  were  submerged  in  cooling  water  during  the  year-long  exposure  peri¬ 
od.  They  were  evaluated  at  the  end  of  the  evaluation  period.  The  pumps 
were  once  again  submerged  and  in  operation  during  the  June  2010  visit, 
and  therefore  updates  on  their  conditions  were  not  available  at  that  time. 

Corrosion  sensors  were  placed  in  the  sump  areas  of  the  cooling  towers. 
When  interrogated,  the  sensors  provide  two  readings,  a  Div  reading  and  a 
Chk  reading.  The  Div  reading  represents  the  cumulative  metal  loss  (corro¬ 
sion)  on  the  probe  element,  on  a  scale  of  1,000  divisions.  For  example,  a 
Div  reading  of  138  means  that  138  one-thousandths  (i.e.,  13.8%)  of  the  el¬ 
ement  has  been  consumed  by  corrosion.  The  Chk  reading  is  a  self-check  of 
probe  integrity,  and  should  not  vary  by  more  than  1%  from  the  initial  read¬ 
ing. 

3.2  Results 

Data  were  collected  on  the  mechanical  room  pipes  and  coupons.  The 
ASTM  D1654  ratings  for  the  mechanical  room  piping  and  union  joints  are 
summarized  in  Table  7.  The  ASTM  D1654  ratings  for  the  mechanical  room 
panels  are  summarized  in  Table  8. 


Table  7.  ASTM  dl654  ratings,  mechanical  room  pipes  and  union  joints. 


Mechanical 

Room 

Specimen 

Designation 

Piping  Type 

Coating/  Technology 
Applied 

Rating, 

Jan 

2008 

Rating, 

Feb 

2008 

Rating, 

March 

2008 

Rating, 

April 

2008 

Rating, 

May 

2008 

Rating, 

June 

2008 

Rating, 

July 

2008 

Rating, 

August 

2008 

Rating, 

September 

2008 

Rating, 

October 

2008 

Rating, 

November 

2008 

Rating, 

December 

2008 

Rating, 
June  2010 

A 

A1 

CWR 

MCA+MCW+Wrap 

10 

10 

10 

* 

* 

* 

* 

* 

* 

* 

* 

7 

A2 

CWR 

MCA+TCC 

10 

10 

9 

9 

9 

8 

7 

4 

3 

3 

2 

2 

2 

A3 

CWS 

MCA+MCW+Wrap 

10 

9 

8 

* 

* 

* 

* 

* 

* 

* 

* 

6 

A4 

CWS 

MCA+MCW+Wrap 

10 

9 

8 

* 

* 

* 

* 

* 

* 

* 

* 

6 

6 

A5 

CWS 

MCA+TCC 

10 

10 

10 

10 

5 

4 

4 

2 

2 

2 

2 

2 

2 

A6 

CWR 

MCA+TCC 

10 

10 

10 

10 

10 

10 

10 

10 

9 

9 

9 

9 

9 

A7 

HWR 

MCA+MCW+Wrap 

10 

9 

9 

* 

* 

* 

* 

* 

* 

* 

* 

9 

9 

AS 

HHWS 

MCA+TCC 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

A9 

HWR 

MCA+TCC 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

A10 

HHWS 

MCA+TCC 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

A11 

CWP 

MCA+TCC 

10 

10 

10 

10 

9 

9 

7 

6 

6 

6 

4 

4 

3 

A12 

CWP 

MCA+TCC 

10 

10 

10 

10 

10 

9 

8 

6 

6 

6 

4 

4 

3 

A13 

HHWS 

MCA+MCW+Wrap 

10 

10 

10 

* 

* 

* 

* 

* 

* 

* 

* 

9 

9 

A14 

HHWS 

MCA+TCC 

10 

9 

8 

8 

8 

8 

8 

8 

8 

6 

6 

6 

4 

B 

B1 

CWR 

Dehumidification 

10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

B2 

CWS 

Dehumidification 

10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

B3 

CWR 

Dehumidification 

10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

B4 

VWS 

Dehumidification 

10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

B5 

HWR 

Dehumidification 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

7 

B6 

HWS 

Dehumidification 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

7 

B7 

CWR 

Dehumidification 

10 

5 

4 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

B8 

CWS 

Dehumidification 

10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

B9 

CWS 

Dehumidification 

10 

3 

3 

2 

1 

1 

1 

1 

1 

1 

1 

1 

0 

B10 

CWR 

Dehumidification 

10 

3 

3 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

B11 

Dehumidification 

10 

3 

3 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

C 

C1 

CWS 

Control 

10 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

C2 

CWR 

Control 

10 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

C3 

CWR 

Control 

10 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

C4 

CWS 

Control 

10 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

C5 

HWR 

Control 

10 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

C6 

HWS 

Control 

10 

10 

10 

* 

* 

* 

* 

* 

* 

* 

* 

9 

9 

C7 

HWS 

Control 

10 

10 

10 

* 

* 

* 

* 

* 

* 

* 

* 

8 

8 

NOTES 


*  Not  unwrapped 

*  Not  unwrapped 

*  Not  unwrapped 


*  Not  unwrapped 


*  Not  unwrapped 


Made  of  brass,  not 
steel 

Made  of  brass,  not 
steel 


*  Not  unwrapped 

*  Not  unwrapped 

*  Not  unwrapped 

*  Not  unwrapped 

*  Not  unwrapped 

*  Not  unwrapped 

*  Not  unwrapped 
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Table  8.  ASTM  D1654  ratings,  mechanical  room  panels. 


Mechanical 

Room 

Panel 

Designation 

Coating/ 

Technology 

Applied 

Condition 

Rating, 
Jan  2008 

Rating, 
Feb  2008 

Rating, 

March 

2008 

Rating, 

April 

2008 

Rating, 
May  2008 

Rating, 

June 

2008 

Rating, 
July  2008 

Rating, 

August 

2008 

Rating, 

September 

2008 

Rating, 

October 

2008 

Rating, 

November 

2008 

Rating, 

December 

2008 

Rating,  June 
2010 

NOTES 

A 

U9 

uncoated 

uncoated 

10 

10 

10 

10 

10 

5 

0 

0 

0 

0 

0 

0 

0 

Slight 
flash  rust 

observed 
in  June, 
very 

heavy  in 
July 

U10 

uncoated 

uncoated 

10 

10 

10 

10 

10 

10 

3 

1 

0 

0 

0 

0 

0 

Heavy 
rust  in 
July 

C3 

SW  Corothane 
Primer. 
Corothane  1 
topcoat 

scribed 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

C4 

SW  Corothane 
Primer, 
Corothane  1 
topcoat 

unscribed 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

T3 

SW  primer,  TC 
Ceramics 
topcoat 

scribed 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

T4 

SW  primer.  TC 
Ceramics 
topcoat 

unscribed 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

B 

U7 

uncoated 

uncoated 

10 

10 

10 

10 

10 

5 

5 

0 

0 

0 

0 

0 

0 

Slight 
flash  rust 

obsened 
in  June, 
\ery 

heavy  in 
July 

U8 

uncoated 

uncoated 

10 

10 

10 

10 

7 

7 

7 

5 

0 

0 

0 

0 

0 

Heavy 
rust  in 
Auaust 

C1 

SW  Corothane 
Primer, 
Corothane  1 
topcoat 

scribed 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

C2 

SW  Corothane 
Primer, 
Corothane  1 
topcoat 

unscribed 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

T1 

SW  primer,  TC 
Ceramics 
topcoat 

scribed 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

T2 

SW  primer,  TC 
Ceramics 
topcoat 

unscribed 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

C 

U11 

uncoated 

uncoated 

10 

10 

8 

4 

4 

0 

0 

0 

0 

0 

0 

0 

0 

U12 

uncoated 

uncoated 

10 

10 

8 

4 

4 

0 

0 

0 

0 

0 

0 

0 

0 

C5 

SW  Corothane 
Primer, 
Corothane  1 
topcoat 

scribed 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

C6 

SW  Corothane 
Primer, 
Corothane  1 
topcoat 

unscribed 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

T5 

SW  primer,  TC 
Ceramics 
topcoat 

scribed 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

T6 

SW  primer,  TC 
Ceramics 

topcoat 

unscribed 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

In  Mechanical  Room  A,  neither  the  TC  Ceramic-coated  coupons  nor  the 
Corothane-coated  coupons  demonstrated  any  signs  of  corrosion  during  the 
entire  evaluation  period.  All  panels  received  D1654  ratings  of  10  through¬ 
out  the  evaluation  period  (Table  8).  Figure  16  demonstrates  the  pristine 
nature  of  the  Corothane-coated  coupons  (C3  and  C4)  and  the  TC  Ceramic 
coated  coupons  (T3  and  T4)  in  Mechanical  Room  A  at  3,  6,  9, 12,  and  30 
month  intervals.  As  a  means  of  comparison,  severe  corrosion  can  be  seen 
on  the  two  uncoated  panels  (U9  and  Uio)  from  the  ninth  month  and  on¬ 
ward. 
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Figure  16.  Test  coupons  in  Mechanicai  Room  A  exposures  at  3  months  (a),  6  months 
(b),  9  months  (c),  12  months  (d),  and  30  months  (e). 


(a) 
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(e) 

Minimal  differences  in  coating  performance  were  also  seen  on  the  coated 
pipe  components  in  Mechanical  Room  A.  Corrosion  was  observed  only  in 
special  cases.  For  example,  two  cold-water-line  fittings  in  very  close  prox¬ 
imity  that  were  coated  with  TC  Ceramic  (designated  A5  and  A6)  behaved 
differently:  A5  exhibited  rusty  discoloration  by  3  months  of  exposure, 
while  A6  did  not  corrode  at  all  up  to  12  months.  The  rusty  discoloration 
observed  on  A5  was  caused  by  rusty  water  dripping  down  from  another 
fitting.  Otherwise,  performance  was  very  similar  to  that  of  A6,  which  had 
nothing  dripping  down  onto  it.  By  June  2010,  the  wet,  rough  surface  of 
both  fittings  had  accumulated  mold  on  their  rough,  damp  exteriors,  but 
this  did  not  influence  corrosion  ratings.  These  fittings  were  damp  during 
this  evaluation  (Figure  i8e),  with  considerable  condensation  (but  not 
enough  to  drip  or  cause  significant  corrosion).  The  insulating  properties  of 
the  TC  Ceramic  coating  were  apparently  unable  to  impede  condensation 
on  these  fittings.  The  performance  of  these  fittings  (A5  is  in  the  rear,  A6  is 
in  front)  throughout  the  evaluation  period  is  presented  in  Figure  17. 
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Figure  17.  Two  cold  water  line  fittings  coated  with  TC  Ceramic  in  Mechanical  Room  A 
exposures  at  3  months  (a),  6  months  (b),  9  months  (c),  12  months  (d),  and  30 

months  (e). 
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(d) 

Neither  the  dehumidification  system  (Mechanical  Room  B)  nor  the  re¬ 
movable  insulation  (Mechanical  Rooms  A  and  C)  appeared  to  be  effective 
in  arresting  corrosion  on  the  fittings  in  the  mechanical  rooms.  The  per¬ 
formance  of  the  dehumidification  unit  was  found  to  be  questionable 
throughout  the  entire  evaluation  period,  based  on  the  evidence  of  the  data 
collected.  The  temperature  and  humidity  readouts  from  the  data  loggers  in 
Mechanical  Rooms  A,  B,  and  C  throughout  the  one  year  evaluation  period 
are  presented  in  Figure  i8  through  Figure  20.  (Updates  were  not  available 
for  June  2010.) 


Relative  Humidity  Relative  Humidity 
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Figure  18.  Temperature  and  humidity  data,  Mechanicai  Room  A. 


- Temp,°F 


- RH,% 

- Linear  (Temp,  °F) 

- Linear  (Temp,  °F) 

- Polv.(RH,%) 


Figure  19.  Temperature  and  humidity  data,  Mechanicai  Room  B. 


100 


T - 1 - i - 1“ 


.cP  .qP  .cP  .cP  .c? 
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^  ^  ^ 


Seriesl 

Series! 

Poly.  (Series!) 


Relative  Humidity 
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Figure  20.  Temperature  and  humidity  data,  Mechanicai  Room  C. 


As  seen  by  comparing  these  three  figures,  the  humidity  data  from  Mechan¬ 
ical  Room  B  (Figure  19),  where  the  dehumidifier  was  installed,  appears  to 
be  very  similar  to  the  data  for  Mechanical  Room  A  (Figure  18).  Thus  it  is 
not  surprising  that  significant  corrosion  was  observed  in  Mechanical 
Room  B.  The  performance  of  a  cold  water  line  fitting  in  Mechanical  Room 
B  is  depicted  in  Figure  21a  -  2ie. 

Figure  21.  Cold  water  line  fitting  in  Mechanical  Room  B  exposures  at  3  months  (a),  6 
months  (b),  9  months  (c),  12  months  (d),  and  30  months  (e). 
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It  was  noted  that  the  SpeedWrap  insulation  was  difficult  to  attach  to  the 
lines.  The  team  worked  with  the  manufacturer  to  custom-fit  pieces  to  spe¬ 
cific  joints,  but  the  resulting  fit  was  still  loose  and  evidently  not  effective  in 
controlling  corrosion.  Water  was  observed  accumulating  in  wrapped  por¬ 
tions  of  the  line  to  the  extent  that  it  dripped  out  the  ends  of  the  insulation. 
Figure  22  shows  two  loosely  wrapped  fittings  at  9  months  exposure. 
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Figure  22.  SpeedWrap  on  fittings,  Mechanicai  Room  A,  9  months  exposure. 


When  the  insulation  was  removed  after  12  months,  a  moderate  degree  of 
corrosion  was  observed  (Figure  23).  The  reduced  corrosion  was  probably 
attributable  the  Corothane  coating.  Most  of  the  corrosion  on  the  union 
joint  appeared  at  the  gap  where  paint  could  not  be  applied  evenly. 


Figure  23.  Condition  of  fitting  after  removai  of 
SpeedWrap,  Mechanicai  Room  A,  12  months  exposure. 
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As  mentioned  previously,  smaller,  uncoated  test  coupon  racks  were  sup¬ 
plied  by  Battelle  and  were  placed  in  the  mechanical  rooms,  as  well  as  out¬ 
side.  These  racks  were  returned  to  Battelle  for  analysis  every  3  months 
over  a  one  year  period.  The  results  of  this  study  [6]  revealed  that  all  of  the 
indoor  locations  may  be  considered  benign  as  measured  by  corrosion  rates 
on  the  metal  coupons.  In  many  cases,  there  was  not  even  the  first  indica¬ 
tion  of  rust  formation  on  the  steel  coupons.  Although  it  is  noted  that  the 
uncoated  steel  panels  that  were  exposed  with  the  coated  panels,  which 
were  exposed  for  a  longer  time  period,  corroded  severely  in  as  little  as  five 
months.  Corrosion  was  found  on  the  outdoor  samples,  and  it  must  be 
mentioned  that  the  locations  of  both  of  these  bases  are  still  considered  to 
be  relatively  mild. 

Data  were  collected  on  the  cooling  tower  coupons  and  the  corrosion 
probes  on  a  monthly  basis  during  the  period  of  performance;  corrosion 
probe  readouts  were  not  available  in  June  2010.  The  ASTM  D1654  ratings 
for  the  cooling  tower  sump  panels  are  presented  in  Table  9. 
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Table  9.  ASTM  D1654  ratings,  cooling-tower  pump  sump  panels. 


Designati  on 

Coating/ 

Technology 

Applied 

Condition 

Rating, 
Month  1 
(Jan 
20081 

Rating, 
Month  2 
{Feb  2008) 

Rating, 
Month  3 
(March 
2008) 

Rating, 
Month  4 
(April 
2008) 

Rati  ng. 
Month  S 
{May 
2008) 

Rating, 
Month  6 

2008) 

Rating, 
Month  7 
(July 
2008) 

Rating, 
Month  8 
(August 
2008) 

Rating,  Month 
9  (September 
2008) 

Rating, 
Month  10 
(October 
2008) 

Rating,  Month 
11  (November 
2008) 

Rating,  Month 
12  (December 
2008) 

Rating, 
Month  30 
(June  2010) 

NOTES 

495803 

U5 

uncoated 

uncoated 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

U6 

uncoated 

uncoated 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Z5 

System  No.  21-A-Z 

scribed 

10 

10 

10 

10 

10 

10 

10 

10 

9 

9 

9 

9 

9 

Panel  partly 
obscured  by  green 
sludge  In  Dec 

ZB 

System  No.  21-A-Z 

unscribed 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

TC5 

SW  646  Epoxy 
Primer  w/Topcoat 

scribed 

10 

10 

10 

10 

8 

8 

6 

4 

3 

3 

2 

Blisters  apparent 
along  scribe  In 
August,  heavily 
blistered  by  Sept 

TC6 

SW  646  Epoxy 
Primer  w/Topcoat 

unscribed 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

9 

9 

9 

P5 

SW  646  Epoxy 
Primer  only 

scribed 

10 

10 

10 

9 

8 

8 

7 

7 

6 

4 

lost 

P6 

SW  646  Epoxy 
Primer  only 

unscribed 

10 

10 

10 

10 

10 

10 

10 

10 

5 

4 

2 

2 

0 

Piece  of  coating  off 
(comer),  many 
blisters  in  Oct 

495804 

U3 

uncoated 

uncoated 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

lost 

U4 

uncoated 

uncoated 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Z3 

System  No.  21-A-Z 

scribed 

10 

10 

10 

10 

10 

10 

10 

9 

8 

8 

« 

8 

Panel  partly 
obscured  by  green 
sludge  in  Dec 

Z4 

System  No.  21-A-Z 

unscribed 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

Panel  partly 
obscured  by  green 
sludge  In  Dec 

TC3 

SW  646  Epoxy 
Primer  w/Topcoat 

scribed 

10 

10 

10 

10 

8 

7 

6 

6 

5 

4 

3 

Blisters  apparent 
along  scribe  in 
June,  hea'^ly 
blistered  bv  Seot 

TC4 

SW  646  Epoxy 
Primer  w/Topcoat 

unscribed 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

P3 

SW  646  Epoxy 
Primer  only 

scribed 

10 

10 

9 

8 

8 

8 

6 

6 

0 

Blisters  apparent 
along  scribe  in 
July 

P4 

SW  646  Epoxy 
Primer  only 

unscribed 

10 

10 

10 

10 

10 

10 

10 

8 

8 

4 

4 

0 

Blisters  apparent 

495805 

U1 

uncoated 

uncoated 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

lost 

U2 

uncoated 

uncoated 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Z1 

System  No.  21-A-Z 

scribed 

10 

10 

10 

10 

10 

10 

9 

9 

9 

9 

9 

9 

Panel  partly 
obscured  by  green 
sludge  in  Dec 

Z2 

System  No.  21-A-Z 

unscribed 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

Panel  partly 
obscured  by  green 
sludge  In  Dec 

TC1 

SW  646  Epoxy 
Primer  w/Topcoat 

scribed 

10 

10 

10 

8 

8 

8 

6 

4 

4 

4 

3 

Blisters  apparent 
along  scribe  In 
July 

TC2 

SW  646  Epoxy 
Primer  w/Top)coat 

unscribed 

10 

10 

10 

10 

10 

10 

10 

8 

8 

8 

8 

8 

2  blisters  In  Sept 

P1 

SW  646  Epoxy 
Primer  only 

scribed 

10 

10 

9 

8 

8 

8 

8 

6 

6 

6 

0 

P2 

SW  646  Epoxy 
Primer  only 

unscribed 

10 

10 

10 

10 

10 

10 

9 

3 

3 

3 

0 

As  indicated  in  the  table,  the  System  21-A-Z  candidate  clearly  outper¬ 
formed  the  Macropoxy  candidate.  This  performance  was  observed  on  both 
panels  and  pump  components.  While  a  great  deal  of  dirt  and  algae  was  ac¬ 
cumulated  on  the  panels,  the  integrity  of  the  coating  could  still  be  ob¬ 
served  and  recorded.  The  performance  of  the  System  21-A-Z  coated  panels 
and  the  uncoated  panels  in  pump  3  throughout  the  evaluation  period  is 
presented  in  Figure  24;  the  performance  of  the  Macropoxy-coated  panels 
and  the  primer-only  panels  are  presented  in  Figure  25. 
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Figure  24.  System  21-A-Z  and  uncoated  panels  for  pump  3  exposures  at  3  months 
(a),  6  months  (b),  9  months  (c),  12  months  (d),  and  30  months  (e). 
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Figure  25.  Macropoxy  primer-topcoat  and  primer-oniy  paneis 
for  pump  3  exposures  at  3  months  (a),  6  months 
(b),  9  months  (c),  12  months  (d),  and  30  months  (e). 


(b) 
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It  is  noted  that  the  Macropoxy  primer-only  panels  performed  similarly  to 
the  Macropoxy  primer-topcoat  system  panels  for  the  first  12  months, 
which  seemed  to  demonstrate  that  the  application  of  the  topcoat  did  not 
provide  a  noteworthy  degree  of  additional  protection. 

However,  evaluations  after  an  additional  18  months  revealed  a  sharp  dif¬ 
ference  between  the  two  types  of  Macropoxy  specimens:  the  coatings  on 
the  primer-only  panels  had  failed  completely  (see  Figure  26e),  and  one 
primer-only  specimen  (the  scribed  coupon)  had  entirely  corroded  and  fall¬ 
en  off  the  rack;  even  the  uncoated  panels  (see  Figure  25e)  were  less  cor¬ 
roded  than  the  primer-only  panels.  Hindsight  reveals  early  signs  of  this 
performance  at  12  months  (see  Figure  26d),  as  the  unscribed  panel  had 
begun  peeling  early  at  its  lower-right  corner.  This  behavior  was  also  ob¬ 
served  on  the  primer-only  panels  in  pumps  4  and  5,  where  the  primer-only 
panels  had  only  small  scraps  of  loose  coating  still  in  place. 

The  condition  of  the  pumps  after  12  months  of  exposure  is  presented  in 
Figure  26  through  Figure  28.  The  pump  sumps  were  filled  with  water  and 
could  not  be  evaluated  until  January  2009.  The  results  shown  in  the  pho¬ 
tos  below  echo  those  of  the  coupons,  in  that  the  System  21-A-Z  coating 
outperformed  the  Macropoxy  system.  The  stainless  steel  upper  housing 
performed  well  through  January  2009,  but  the  cast  iron  pump  bowls 
(painted  with  Carboguard  890)  showed  extensive  corrosion,  as  seen  in 
Figure  28. 


Figure  26.  Pump  3  (Macropoxy  primer-topcoat),  12  months. 
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Figure  27.  Pump  4  (System  21-A-Z),  12  months. 


Note:  The  wavy  appearance  of  the  System  21-A-Z  coating  was 
evidently  caused  by  surface  soiling,  not  blistering.  The  coating  did 
not  flake  off  when  brushed. 


Figure  28.  Pump  5  (316  Stainiess  Steei),  12  months  exposure. 
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While  the  significant  corrosion  of  the  pump  bowls  on  pump  5  did  not  im¬ 
pede  the  performance  of  the  pump  during  the  original  effort,  issues  arose 
after  the  original  project  had  concluded.  In  May  2009,  Fort  Bragg  person¬ 
nel  reported  that  pump  5  (the  stainless  steel  pump)  had  failed.  The  impel¬ 
lers  would  not  move,  presumably  due  to  corrosion  inside  the  bowls.  Before 
an  investigation  on  the  specific  causes  of  failure  could  be  conducted.  Fort 
Bragg  maintenance  personnel  repaired  the  pump  by  banging  the  bowls 
with  a  wrench.  They  reported  that  significant  corrosion  products  fell  out  of 
bowls  when  this  was  done,  and  that  the  pump  started  up  and  ran  well 
thereafter.  This  issue  and  its  resolution  underscores  the  need  for  users  to 
closely  follow  the  equipment  manufacturer’s  instructions  on  pump  opera¬ 
tion  and  storage. 

The  corrosion  sensor  data  presented  in  Table  10  demonstrates  the  corro¬ 
sive  nature  of  the  water  in  the  pump  sumps.  The  Chk  readings  were  con¬ 
sistently  within  1%  of  their  original  values,  which,  per  Section  3.1,  confirms 
that  the  three  probes  operated  correctly  for  the  measurement  period  of  26 
March  2008  through  30  December  2008.  The  Div  readings  on  Table  10, 
which  translate  directly  into  mils  of  mild  steel  lost  to  corrosion,  show  that 
the  sensor  in  pump  3  lost  about  18  mils;  the  sensor  in  pump  4  lost  about 
24  mils;  and  the  sensor  in  pump  5  lost  about  69  mils.  This  suggests  that 
for  some  reason  the  water  in  the  sump  containing  the  stainless  steel  pump 
(pump  5)  was  considerably  more  aggressive  than  those  of  the  other 
pumps. 


Table  10.  Corrosion  probe  readings,  cooling-tower  pump  sump  panels. 


26-Mar-08 _ 30-Apr-08 _ 4-Jun-08 _ 25-Jun-08 _ 23-Jul-08 _ 23-Jul-08 _ 21-Aug-08 _ 30-Sep-08 _ 23-Oct-08 _ 30-Dee-08* 


Probe  ID 

Probe 

Tag/Cooling 

Tower 

Number 

Reading  # 

Div 

Chk 

Div 

Chk 

Div 

Chk 

Div 

Chk 

Div 

Chk 

Div 

Chk 

Div 

Chk 

Div 

Chk 

Div 

Chk 

Div 

Chk 

1 

74.2 

778 

97.1 

777 

96.5 

777 

96.3 

778 

99.3 

777 

98.6 

778 

98.6 

778 

108.8 

777 

129.3 

777 

142.2 

778 

2 

73.7 

778 

98.1 

776 

95.9 

777 

95.8 

778 

98.3 

777 

98.5 

778 

98.6 

777 

108.4 

777 

127.7 

778 

143.7 

777 

3 

N/A 

N/A 

96.3 

777 

96.5 

777 

96.6 

778 

98.4 

777 

98.9 

778 

99.7 

777 

108.4 

777 

127.8 

778 

146.2 

776 

201 

0495805 

4 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

95.0 

779 

98.5 

778 

99.3 

777 

98.7 

777 

108.3 

777 

128.1 

778 

143.7 

777 

5 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

95.4 

779 

98.3 

778 

98.4 

778 

98.6 

777 

111.1 

777 

128.4 

778 

144.1 

777 

6 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

107.2 

777 

128.3 

778 

143.4 

777 

7 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

111.8 

777 

127.5 

778 

143.6 

777 

1 

113.9 

770 

125.2 

771 

129.6 

770 

130.1 

772 

132.0 

770 

133.1 

770 

135.2 

770 

134.5 

771 

138.2 

771 

2 

116.0 

770 

126.2 

770 

130.1 

770 

130.5 

772 

131.7 

770 

Note:  A  large  amount 

133.6 

770 

134.6 

770 

135.4 

771 

138.7 

771 

202 

0495804 

3 

115.9 

770 

126.6 

770 

129.1 

770 

129.3 

772 

131.5 

770 

of  organic  growth 

132.7 

770 

140.8 

767 

134.4 

772 

138.9 

771 

4 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

129.6 

772 

131.6 

770 

covered  the  0495805 

133.9 

770 

133.1 

769 

135.9 

771 

138.2 

771 

5 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

130.2 

772 

131.2 

770 

probe.  That  growth 

133.4 

770 

136.9 

770 

134.4 

772 

138.5 

771 

1 

140.0 

782 

149.5 

782 

149.4 

781 

148.0 

784 

148.9 

781 

was  gently  removed 

151.1 

782 

155.4 

781 

154.8 

783 

157.5 

782 

2 

139.4 

782 

148.7 

782 

149.4 

782 

147.4 

784 

149.2 

781 

with  a  towel  and  five 

151.1 

782 

154.7 

782 

155.5 

783 

157.0 

782 

203 

0495803 

3 

139.8 

782 

149.1 

782 

148.1 

782 

148.3 

784 

149.0 

782 

additional  readings 

151.6 

782 

151.8 

782 

155.1 

783 

157.1 

782 

4 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

148.7 

783 

149.1 

782 

(above)  were  taken. 

151.5 

782 

155.4 

782 

155.9 

783 

156.9 

782 

5 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

148.8 

784 

149.4 

781 

151.1 

782 

156.9 

781 

155.1 

783 

157.9 

782 

Ul 
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The  water  chemistry  within  the  sumps  of  the  five  towers  was  sampled  and 
analyzed  on  a  monthly  basis,  from  April  to  December  2008.  The  detailed 
results  are  provided  in  Appendix  D  of  this  report.  The  results  of  the  anal¬ 
yses  of  the  water  in  the  sumps  were  compared  to  baseline  samples  of  Fort 
Bragg  tap  water  that  were  taken  in  June  2009  (represented  by  the  first  two 
analyses  after  the  summary  in  Appendix  D).  The  corrosivity  of  fresh  water 
is  known  to  depend  upon  oxygen  content,  impurities,  hardness,  chloride 
content,  sulfur  content,  and  other  factors  [7].  The  Illinois  State  Water  Sur¬ 
vey  performed  the  water  testing  on  the  tap  water  samples  and  the  super¬ 
vising  chemist’s  comment  was,  “This  is  some  of  the  most  corrosive  water  I 
have  seen.”  (the  pump  water  received  subsequent  treatments).  The  highly 
corrosive  nature  of  the  sump  water  was  observed  on  both  the  pump  com¬ 
ponents  and  the  test  panels.  Pump  5  samples  showed  particularly  high  pH 
readings  (alkaline)  and  generally  high  conductivity  (an  indirect  measure  of 
Total  Dissolved  Solids)  during  the  pumps  operating  months.  The  water 
samples  also  exhibited  low  water  hardness,  which  might  have  prevented 
the  formation  of  a  protective  scale  that  could  have  impeded  corrosive  at¬ 
tack  [7].  It  is  also  noted  that  Total  Dissolved  Solids  was  consistently  high 
in  this  sump  (readings  ranging  from  318  to  610  mg/L),  as  compared  to  the 
readings  from  the  other  sumps  (readings  ranging  from  62  to  750  mg/L). 
While  this  does  not  quantitatively  support  the  data  from  the  corrosion 
probes  (which  found  that  that  the  corrosivity  of  the  water  in  pump  5  was 
several  times  higher  than  those  of  other  pumps),  it  is  indicative  of  elevated 
corrosivity  compared  to  the  other  pumps.  This  is  supported  by  the  perfor¬ 
mance  of  the  panels  and  the  pump  components  within  the  sump  (both  of 
which  corroded  severely).  Finally,  it  was  noted  that  inhibitor  levels  were 
consistently  low  in  many  sample  readings;  the  copper  corrosion  inhibitor, 
triazole,  was  either  very  low  or  not  detected  in  all  of  the  samples.  Either 
the  inhibitor  levels  were  low  during  the  sampling,  or  the  test  methodology 
was  unable  to  detect  the  inhibitors  in  the  sample. 

3.3  Lessons  learned 

3.3.1  Site  selection 

Fort  Bragg  was  selected  for  this  project  due  to  the  particular  needs  of  the 
barracks  mechanical  room  piping  and  cooling  tower  shafts.  The  specific 
needs  of  Fort  Bragg  required  constant  communication  and  coordination 
with  relevant  on-site  personnel.  It  was  advantageous  to  have  access  to  all 
key  personnel  involved  in  the  effort  (e.g.  Fort  Bragg  Science  Advisor, 

DPW)  as  well  as  other  necessary  personnel  (e.g.  Honeywell  Fort  Bragg,  the 
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contractor  for  maintaining  the  cooling  towers).  For  example,  personnel 
provided  access  to  the  mechanical  rooms  that  was  critical  during  the  eval¬ 
uation  effort.  Constant  communication  ensured  that  information  was  dis¬ 
seminated  along  the  correct  chain  of  command  and  that  the  appropriate 
permissions  to  access  the  facilities  were  obtained  in  a  timely  manner. 

3.3.2  Application 

Technology  application  was  somewhat  challenging,  especially  with  respect 
to  the  removal,  coating,  and  re-installation  of  the  cooling-tower  pumps. 
This  portion  of  the  effort  required  heavy  lifting  equipment  and  particular 
expertise.  In  addition,  some  minor  work  had  to  be  done  to  install  the  new 
pump  into  the  sump.  The  subcontractor,  M&T  Machine,  was  specifically 
selected  to  conduct  this  portion  of  the  effort  because  the  key  personnel  at 
M&T  have  unique  experience  in  doing  this  type  of  work.  In  fact,  M&T  had 
previously  refurbished  at  least  one  of  the  control  cooling-tower  pumps  in 
question  (pump  2).  Therefore,  M&T  had  existing  relationships  with  Fort 
Bragg  personnel,  were  familiar  with  the  facility,  and  had  been  conducting 
similar  work  on  site  for  several  years.  Selecting  a  subcontractor  with  these 
attributes  was  found  to  be  critical  to  the  success  of  the  effort,  and  should 
be  considered  as  a  template  for  future  efforts  of  a  similar  nature. 

The  new  pump  procured  for  this  effort  had  to  be  specifically  sized  for  the 
cooling  tower,  because  the  company  that  made  the  original  pumps  was  no 
longer  in  business.  It  is  suggested  that  maintenance  personnel  should  be 
mindful  of  potential  obsolescence  issues  regarding  large  pieces  of  equip¬ 
ment,  and  should  have  both  spare  parts  and  alternate  sources  readily 
available. 

There  were  additional  challenges  related  to  the  application  of  some  of  the 
selected  technologies.  The  TC  Ceramic  product  is  highly  loaded  with  ce¬ 
ramic  particles,  giving  the  coating  a  very  high  viscosity  that  made  it  diffi¬ 
cult  and  time  consuming  to  apply.  So  this  product  required  two  coats.  It  is 
suggested  that  future  efforts  involving  this  product  should  take  this  appli¬ 
cation  property  into  account. 

In  addition,  in  union  joints  coated  with  either  coating,  corrosion  would  of¬ 
ten  initiate  in  hard-to-reach  areas  that  were  not  coated.  It  is  suggested  that 
the  coating  of  these  fittings  be  considered  for  maintenance  operations  that 
include  taking  them  apart,  rather  than  trying  to  coat  all  areas  of  the  joints 
while  in  place. 
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The  dehumidification  system,  although  sized  for  the  room  by  the  manufac¬ 
turer,  was  unable  to  consistently  keep  the  humidity  in  Mechanical  Room  B 
low  enough  to  impede  corrosion  of  the  union  joints.  Eventually,  it  became 
difficult  to  confirm  that  the  unit  was  working  properly;  the  team  evaluated 
the  humidity  readouts  from  the  data  logger  (Figure  i8  through  Figure  20) 
on  a  monthly  basis  to  confirm  functioning.  It  is  noted  that  air  circulation 
was  minimal  in  this  mechanical  room.  The  fan  that  was  meant  to  ventilate 
the  room  with  external  air  was  broken,  though  the  ventilation  grating  re¬ 
mained  open.  Humidity  control  in  an  interior  space  is  significantly  affect¬ 
ed  by  air  circulation.  If  the  only  circulation  was  provided  by  the  dehumidi¬ 
fier,  and  the  major  source  of  humidity  was  condensation,  then  this  would 
account  for  the  poor  humidity  control.  It  is  suggested  that  future  efforts 
involving  small  dehumidification  devices  establish  a  means  to  confirm 
proper  functioning  of  the  unit  over  the  evaluation  period,  and  also  confirm 
that  sufficient  air  circulation  exists  within  the  room  to  allow  the  dehumidi¬ 
fication  unit  to  function  properly. 

3.3.3  Operational  issues 

As  mentioned  previously,  coordination  with  all  required  personnel  on-site 
was  a  critical  element  of  the  success  of  the  project.  These  personnel  played 
an  active  part  in  the  installation  and  monitoring  of  the  selected  technolo¬ 
gies.  For  example,  the  subject  mechanical  rooms  were  locked  at  all  times, 
and  DPW  personnel  were  needed  to  provide  access  to  the  mechanical 
rooms  during  the  one  year  evaluation  period. 

The  Battelle  corrosion  coupons  provided  useful  data  at  the  conclusion  of 
the  project.  Specifically,  the  lack  of  atmospheric  corrosion  observed  on  the 
coupons  corresponded  with  similar  conditions  on  the  coated  coupons,  and 
demonstrates  that  condensate  collecting  on  the  fittings  may  be  responsible 
for  the  accelerated  corrosion  attack  in  the  mechanical  rooms. 

Perhaps  the  most  significant  lesson  learned  from  an  operational  stand¬ 
point  was  the  importance  of  carefully  following  the  manufacturer’s  opera¬ 
tion  and  storage  instructions  for  new  technologies  or  technologies  ac¬ 
quired  from  new  vendors.  The  stainless  steel  pump  performed  well  over 
the  period  of  performance  (approximately  1  year).  But  3  months  later,  this 
pump  failed  on  attempted  startup  after  a  period  of  seasonal  shutdown.  In 
this  case,  the  pump  was  drained  after  shutdown  whereas  the  manufacturer 
recommends  that  a  dormant  stainless  steel  pump  be  kept  wet.  After  re¬ 
moving  corrosion  products  that  had  accumulated  during  dry  storage,  the 
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pump  worked  well  again,  so  there  appears  to  have  been  no  inherent  design 
or  manufacturing  problem  with  the  pump. 

Also,  as  mentioned  previously,  at  30  months  of  exposure,  the  dual-coating 
systems  clearly  outperformed  the  single-primer  system  on  the  coated  cou¬ 
pons  in  the  sumps,  a  trend  that  was  not  clearly  evident  after  only  1  year  of 
service.  This  finding  indicates  that,  optimally,  observations  of  performance 
should  continue  as  long  as  feasible  to  obtain  the  most  reliable  validation 
result. 
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4  Economic  Summary 

Two  separate  return  on  investment  (ROI)  analyses  were  generated  for  the 
technologies  implemented  under  this  contract:  one  for  the  mechanical 
room  pipes  and  the  other  for  the  cooling-tower  pumps.  The  ROI  estimates 
developed  as  part  of  the  original  project  plan  established  by  ERDC-CERL 
and  the  Eort  Bragg  Directorate  of  Public  Works  (DPW)  were  used  as  a 
starting  point.  Pertinent  data  and  facts  used  in  the  ROI  computations  in¬ 
cluded,  but  were  not  limited  to  (i)  the  actual  costs  and  quantities  of  each 
specific  coating  or  material  used,  and  (2)  the  costs  of  equipment  and  mobi¬ 
lization.  The  actual  person-hours  required  to  implement  the  technologies, 
by  trade,  were  captured  as  labor  under  the  overall  task  of  applying  the 
technologies. 

All  ROI  ratios  discussed  in  this  chapter  encompass  the  costs  of  installing 
the  subject  technologies  and  performing  the  demonstration/validation 
study.  The  original  ROI  estimates  included  in  the  project  PMP  (Appendix 
A)  are  provided  first  for  comparison  with  final  calculated  values. 

Using  the  required  spreadsheet  [8]  and  methods  prescribed  in  0MB  Circu¬ 
lar  A-94  [9],  an  estimated  ROI  of  11.6  was  calculated  for  technologies  ap¬ 
plied  to  mitigate  the  mechanical  room  utility  corrosion  problem.  An  esti¬ 
mated  ROI  of  8.2  was  calculated  for  cooling-tower  pump  corrosion 
mitigation.  These  ROI  values  assume  the  application  of  current  costs  and 
best  practices  for  operations,  maintenance,  and  rehabilitation. 

4.1  Mechanical  room  assumptions 

Three  technologies  were  examined  for  the  mechanical  rooms:  insulation, 
dehumidification,  and  advanced  coatings.  Based  on  1  year  of  observations, 
insulation  and  dehumidification  did  not  significantly  reduce  corrosion,  so 
they  produced  no  reduction  in  maintenance  requirements.  The  costs  of  ac¬ 
quiring  and  installing  these  options  are  included  in  the  analysis  as  demon¬ 
stration  project  costs,  but  they  produced  no  economic  benefit  accountable 
in  the  ROI  calculations. 

The  demonstrated  coatings  were  observed  to  have  largely  prevented  corro¬ 
sion  where  they  were  applied,  so  a  final  ROI  calculation  was  based  on  the 
utility  of  applying  coatings  to  vulnerable  joints  in  mechanical  rooms.  The 
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following  assumptions  were  used  for  the  baseline  circumstances  in  me¬ 
chanical  rooms: 

•  Per  the  PMP,  Appendix  i,  Task  i,  Assumption  a,  it  was  assumed  that 
the  replacement  cost  of  the  corroded  piping  and  joint  components  was 
approximately  $500,000  for  1,000  mechanical  rooms;  that  replace¬ 
ment  was  needed  immediately;  and  that  with  no  corrective  actions  re¬ 
placement  would  be  required  every  12  years.  Based  on  the  work  con¬ 
ducted  under  this  effort,  as  well  as  discussions  with  Fort  Bragg 
personnel,  these  assumptions  seemed  reasonable  except  for  the  overall 
cost  of  $500,000  to  replace  the  pipes  in  1,000  mechanical  rooms.  On 
further  analysis,  that  estimate  (i.e.,  $500  per  room)  was  determined  to 
be  unrealistically  low.  A  more  realistic  average  cost  is  $6,000  per 
room,  so  the  figure  of  $6,000,000  for  1,000  rooms  was  used. 

•  It  was  assumed  that  there  was  a  $5,000  annual  maintenance  cost 
(PMP  Appendix  1,  Task  1,  Assumption  c).  Given  the  costs  to  coat  the 
fittings  in  the  rooms  (see  below),  this  assumption  seemed  reasonable. 

•  Even  with  routine  maintenance,  failures  of  the  mechanical  room  sys¬ 
tems  due  to  corrosion  were  assumed  to  occur  with  direct  (emergency 
repairs)  and  indirect  (loss  of  mission  capability)  cost  impacts  of 
$200,000  on  a  periodic  basis  of  every  5  years  (per  the  PMP  under  Ap¬ 
pendix  1,  Task  1,  Assumption  b)  after  full  replacement.  Based  on  the 
work  conducted  under  this  effort,  as  well  as  discussions  with  Fort 
Bragg  personnel,  these  assumptions  seemed  reasonable  and  were 
adopted. 

The  following  assumptions  were  made  for  the  application  of  coatings  as 
part  of  this  project: 

•  The  cost  to  paint  the  mechanical  rooms  was  not  initially  separated 
from  the  cost  to  repair  the  cooling-tower  pumps  in  the  CTC  purchase 
order  (PO)  of  $36,000  to  the  subcontractor,  M&T  Machine,  for  labor 
only. 

o  However,  discussion  and  review  with  M&T  of  the  PO  provided  a  de¬ 
tailed  breakdown  of  labor  between  the  mechanical  room  and  pump 
activities  sufficient  for  an  engineering  estimate  of  the  labor  of  the 
mechanical  room:  $7,200  for  all  three  mechanical  rooms, 
o  Based  on  firsthand  observations  of  the  painting  process  and  assum¬ 
ing  that  no  more  than  one  or  two  coating  systems  are  used  (vs.  the 
multitude  of  experimental  coatings  and  sample  coupon  prepara- 
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tion),  then  a  cost  to  treat  three  rooms  (the  same  number  of  rooms 
in  this  project)  is  estimated  at  $3,500. 
o  Treating  all  1,000  mechanical  rooms  (at  $3,500  per  three  rooms) 
would  then  be  estimated  as  $1,167,000  (rounding  up  to  the  nearest 
thousand).  This  is  the  first-year  investment  as  determined  from 
original  M&T  Machine  PO  from  CTC  purchasing  records,  interview 
with  M&T  dated  28  July  2010,  first-hand  observations,  and  assis¬ 
tance  in  painting  process  by  CTC  personnel, 
o  $1,167,000  is  likely  to  be  conservatively  high,  as  an  organized  paint¬ 
ing  program  across  Fort  Bragg  would  benefit  from  economy  of  scale 
in  the  operation,  increased  worker  experience  in  the  operation,  and 
the  fact  that  some  mechanical  rooms  are  smaller  than  those  exam¬ 
ined  in  this  project.  Furthermore,  less  work  is  involved  in  cleaning 
and  repainting  joints  than  replacing  them,  which  is  now  estimated 
at  $6,000,000  (discussed  above). 

•  From  CTC’s  receipts  of  paints  purchased,  the  cost  of  the  Corothane 
primer  that  was  used  on  all  joints  was  $141.00,  the  cost  of  the 
Corothane  1 MCU  topcoat  that  was  used  on  some  of  the  joints  was 
$180.06,  and  the  cost  of  the  TC  Ceramic  topcoat  that  was  used  on  the 
remaining  joints  was  $315.00.  Because  of  the  difficulty  in  working  with 
the  TC  Ceramic  topcoat  and  the  nearly  equal  performance  of  the  two 
systems,  the  use  of  the  Corothane  primer/topcoat  system  was  assumed. 
It  is  noted  that  there  was  sufficient  leftover  paint  for  numerous  other 
mechanical  rooms;  for  the  purposes  of  the  ROI  computation,  it  was 
conservatively  assumed  that  $321.06  in  paint  is  required  for  every  five 
mechanical  rooms,  resulting  in  a  capital  investment  material  cost  of 
$64,000  (rounding  up  to  the  nearest  thousand)  for  1,000  rooms.  Note 
this  paint  cost  is  not  included  in  the  $1,167,000  listed  in  the  preceding 
point  because  the  paint  cost  was  separate  of  M&T’s  invoice. 

•  Because  the  pipes  are  already  corroded  from  service,  it  was  assumed 
that  a  $6,000,000  immediate-replacement  cost  applies;  this  is  above 
and  beyond  the  cost  of  painting  the  mechanical  rooms.  Again,  it  also 
assumed  that  annual  maintenance  remains  at  $5,000  (per  the  PMP 
under  Appendix  1,  Task  1,  Assumptions  a  and  c),  as  the  pipes  and  joints 
are  already  corroded  from  service. 

•  However,  it  was  assumed  that  the  suggested  $200,000  emergency  re¬ 
pairs  conducted  every  five  years  are  avoided  (per  the  PMP,  “Because  of 
the  increased  durability  of  the  high-performance  coatings,  re¬ 
pair/replacement  costs  are  assumed  to  be  negligible  for  twenty  (20) 
years  with  inspection  every  five  (5)  years  in  between  replacement”). 
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That  also  indicates  the  annual  maintenance  fee  of  $5,000  would  be 
changed  to  $5,000  every  5  years,  reflecting  the  much-reduced  corro¬ 
sion  with  the  new  paint  systems. 

•  It  was  assumed  there  would  be  one  major  system  overhaul  or  replace¬ 
ment  (costing  $500,000,  per  the  PMP  under  Appendix  1,  Task  1,  As¬ 
sumption  a)  after  20  years,  per  the  preceding  bullet  (“...negligible  for 
twenty  years...”). 

•  The  cost  of  the  project  (or  Investment  Required)  as  applied  to  mechan¬ 
ical  rooms  had  to  be  inferred  as  the  work  was  not  budgeted  by  topics 
investigated,  but  by  labor,  travel,  materials,  etc.  The  effort  in  the  me¬ 
chanical  rooms  was  estimated  as  being  proportional  to  the  amount 
M&T  spent  in  the  rooms.  M&T  spent  $7,200  (20%)  of  a  $36,000  budg¬ 
et  on  the  rooms,  so  it  is  estimated  the  project  cost  for  the  rooms  was 
$72,000  (20%  of  $360,000). 

No  base  benefits  and  savings  or  new  system  benefits  and  savings  were  ex¬ 
plicitly  separated  from  the  baseline  system  and  new  system  costs.  Rather, 
benefits  were  computed  directly  from  the  lower  costs  of  the  new  system. 

Based  on  the  above  assumptions,  the  costs  summaries  are: 

•  Baseline  costs  include  a  $6,000,000  replacement  cost  in  years  1, 13, 
and  25  (every  12  years);  $200,000  in  emergency  repairs  every  5  years 
(6, 11, 16,  21,  and  26);  and  annual  maintenance  costs  of  $5,000  every 
year,  even  in  years  with  replacement  or  emergency  repairs. 

•  The  new  system  would  include  a  year  1  installment  cost  of  $7,231,000 
(including  $1,167,000  to  clean  and  paint  1,000  mechanical  rooms  and 
$64,000  for  paint  supplies  during  that  initial  painting);  a  re¬ 
pair/replacement  cost  of  $500,000  in  year  21;  and  $5,000  every  5 
years  (years  6, 11,  etc.)  for  maintenance. 

4.2  Cooling-tower  pump  assumptions 

Two  technologies  were  examined  for  protecting  pump  housings:  coatings 
and  stainless  steel  substitution. 

The  following  assumptions  were  applied  to  the  ROI  calculation  for  the 
baseline  circumstances  in  pumps: 

•  Per  the  PMP,  Appendix  1,  Task  2,  Assumption  a,  it  was  assumed  that 
30  pumps  at  Fort  Bragg  are  subject  to  repair  and  replacement  separate 
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of  any  repainting  or  replacement  by  stainless  steel.  Replacement  costs 
are  assumed  to  be  $30,000  per  pump,  and  replacement  for  all  pumps 
is  required  immediately  for  $900,000  total.  Based  on  the  work  con¬ 
ducted  under  this  effort,  as  well  as  discussions  with  Fort  Bragg  person¬ 
nel,  these  assumptions  seemed  reasonable  and  were  adopted. 

•  Current  technology  results  in  pump  failure  every  five  years,  necessitat¬ 
ing  complete  replacement  (per  the  PMP,  Appendix  1,  Task  2,  Assump¬ 
tion  b).  Based  on  the  work  conducted  under  this  effort,  as  well  as  dis¬ 
cussions  with  Fort  Bragg  personnel,  these  assumptions  seemed 
reasonable  and  were  adopted. 

•  Also  assumed  was  a  $5,000  annual  inspection  and  maintenance  cost 
(per  the  PMP,  Appendix  1,  Task  2,  Assumption  c).  Based  on  the  work 
conducted  under  this  effort,  as  well  as  discussions  with  Fort  Bragg  per¬ 
sonnel,  these  assumptions  seemed  reasonable  and  were  adopted. 

•  Even  with  routine  inspection  and  maintenance,  failures  of  the  pumps 
will  still  occasionally  occur  with  a  direct  (emergency  repairs)  and  indi¬ 
rect  (loss  of  mission  capability)  cost  impact  ($200,000)  figured  on  a 
periodic  basis  of  every  3  years  (per  the  PMP,  Appendix  1,  Task  2,  As¬ 
sumption  b).  Based  on  the  work  conducted  under  this  effort,  as  well  as 
discussions  with  Fort  Bragg  personnel,  these  assumptions  seemed  rea¬ 
sonable  and  were  adopted. 

The  following  assumptions  were  made  for  the  application  of  coatings  to 

cooling-tower  pumps: 

•  The  cost  to  repair  and  repaint  the  pumps  was  not  initially  separated 
from  the  cost  to  repair  the  mechanical  rooms  in  the  CTC  PO  of 
$36,000  for  M&T’s  labor. 

o  However,  discussion  and  review  with  M&T  of  the  PO  provided  a  de¬ 
tailed  breakdown  of  labor  between  the  mechanical  room  and  pump 
activities  sufficient  for  an  engineering  estimate  of  the  labor  of  the 
mechanical  room:  $28,800  for  all  three  pumps.  The  labor  to  re¬ 
move,  clean,  paint  and  repair,  and  reinstall  each  pump  was  thus 
$9,600. 

o  Removal  and  reinstallation  of  each  pump  were  estimated  at  20%  of 
the  labor  ($1,920  for  each  operation);  cleanup  and  preparation 
(such  as  sand  blasting)  was  15%  of  the  labor  ($1,440);  and  painting 
(or  retrofitting,  in  the  case  of  the  stainless  steel  column)  was  the 
balance  ($4,320).  (Reference:  interview  with  M&T  dated  28  July 
2010.) 
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o  The  material  cost  for  recoating  the  two  pumps  was  $795  (System 
21-A-Z)  and  $188.76  (Macropoxy).  Based  on  the  superior  coupon 
performance  of  System  21-A-Z  (see  Table  9),  material  costs  are 
based  on  System  21-A-Z  and,  to  be  conservative,  are  rounded  up  to 
$1,000  total  per  pump. 

o  The  overall  repair  and  repainting  process  for  two  pumps  is  thus  es¬ 
timated  as  $10,600  per  pump,  based  on  the  CTC  PO,  CTC’s  paint 
receipts,  and  interview  with  M&T. 

o  Coating  30  pumps  would  thus  be  $318,000,  the  first  year  install¬ 
ment  costs  for  the  technology.  Note  that  this  cost  is  based  on  the  as¬ 
sumption  that  pump  removal,  cleaning,  and  painting  are  not  in¬ 
cluded  in  the  $900,000  immediate  replacement  cost,  and  thus  is 
quite  conservative.  Stipulating  painting  during  the  procurement  of 
replacement  pumps  could  greatly  reduce  this  cost, 
o  If  stipulating  up  front  the  use  of  System  21-A-Z  in  place  of  a  stand¬ 
ard  OEM  coating  system,  a  cost  of  $400  is  assumed  (half  of  the 
$795  needed  for  two  pumps  in  a  repainting  operation).  Then  the 
cost  of  30  pumps  with  the  21-A-Z  system  applied  is  conservatively 
estimated  at  $912,000. 

•  It  is  assumed  that  the  $900,000  immediate  replacement  cost  (per  the 
PMP,  Appendix  1,  Task  2,  Assumption  a)  for  30  pumps  remains  despite 
the  new  technology,  because  the  new  technology  would  be  applied  to 
in-service  (and  thus  currently  corroded)  pumps. 

•  Per  the  PMP,  Appendix  1,  Task  2,  Assumption  d,  it  was  assumed  that  a 
$5,000  inspection  and  maintenance  fee  applied  every  5  years,  and  be¬ 
cause  of  PMP  Task  2,  Assumption  d,  “virtually  maintenance  free  for  15 
years,”  a  $200,000  repair  cost  (from  Assumption  b)  was  assumed  to 
apply  every  15  years  for  all  30  pumps.  Based  on  the  work  conducted 
under  this  effort,  as  well  as  discussions  with  Fort  Bragg  person¬ 
nel,  these  assumptions  seemed  reasonable  and  were  adopted. 

The  cost  of  the  project  as  applied  to  mechanical  rooms  had  to  be  inferred 
as  the  work  was  not  budgeted  by  topics  investigated,  but  by  labor,  travel, 
materials,  etc.  The  effort  in  the  mechanical  rooms  was  estimated  as  being 
proportional  to  the  amount  M&T  spent  in  the  rooms.  M&T  spent  $28,800 
(80%)  of  a  $36,000  budget  on  the  rooms,  so  it  is  estimated  the  project  cost 
(i.e.,  investment  required)  for  the  cooling  pumps  is  $288,000  (80%  of 
$360,000). 
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Based  on  the  above  assumptions,  the  costs  for  coating  cooling  tower 
pumps  are  as  follows: 

•  Baseline  costs  are  $900,000  for  pump  replacement  (with  the  EOM 
coating  system)  on  the  first  year  and  every  fifth  year  thereafter  (years 
6, 11, 16,  etc.);  $200,000  in  repairs  every  three  years  after  replacement 
(years  3,  6,  9,  etc.);  and  $5,000  in  annual  inspection  and  maintenance. 

•  The  costs  for  coated  pumps  (new  pumps  with  coatings  as  demonstrated 
in  this  project)  include  $900,000  in  replacements  costs  on  the  first 
year  only;  $200,000  in  repairs  every  15  years  (years  16  and  31)  instead 
of  every  five  years;  and  $5,000  in  inspection  and  maintenance  every 
five  years  (years  6, 11,  etc.). 

The  following  assumptions  were  made  for  the  use  of  stainless  steel  com¬ 
ponents: 

•  The  cost  to  repair  and  repaint  the  pumps  was  not  initially  separated 
from  the  cost  to  repair  the  mechanical  rooms  in  the  CTC  PO  of 
$36,000  for  M&T’s  labor. 

o  However,  discussion  and  review  with  M&T  of  the  PO  provided  a  de¬ 
tailed  breakdown  of  labor  between  the  mechanical  room  and  pump 
activities  sufficient  for  an  engineering  estimate  of  the  labor  of  the 
mechanical  room:  $28,800  for  all  three  pumps.  The  labor  to  re¬ 
move,  clean,  paint  and  repair,  and  reinstall  each  pump  was  thus 
$9,600. 

o  The  installation  process  of  the  stainless  pump  did  differ  from  paint¬ 
ing  the  other  two  pumps,  but  was  approximately  of  the  same  diffi¬ 
culty,  so  the  same  value  of  $9,600  in  labor  is  used, 
o  Removal  and  reinstallation  of  the  pump  were  each  estimated  at 
20%  of  the  labor  ($1,920  for  each  operation);  cleanup  and  repair 
(such  as  of  the  motor  mount)  was  15%  of  the  labor  ($1,440);  and 
modifying  the  stainless  pump  to  fit  in  the  well  was  the  balance 
($4,320).  (Reference:  interview  with  M&T  dated  28  July  2010.) 
o  The  material  cost  for  replacing  the  pump  with  a  stainless  steel  stem 
was  $12,922  based  on  the  CTC  purchase  order  to  Diversified  Drill¬ 
ing  Corporation,  Tampa,  FL.  Note  that  this  includes  the  cost  of 
building  and  assembling  the  custom  stainless  steel  pump,  as  well  as 
shipping  the  completed  assembly  to  Fort  Bragg. 
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o  The  overall  replacement  cost  for  one  existing  pump  with  a  stainless 
steel  pump  is  thus  estimated  as  $22,522,  based  on  CTC  POs  and  in¬ 
terview  with  M&T. 

•  Replacement  of  30  existing  pumps  would  thus  be  $675,660.  A  year  1 
replacement  of  30  existing  pumps  with  new  pumps  fitted  with  stainless 
steel  would  be  approximately  $1,288,000  ($900,000  for  the  pumps 
and  $388,000  for  the  stainless  steel  components). 

•  Per  the  PMP,  Appendix  1,  Task  2,  Assumption  d,  it  was  assumed  that  a 
$5,000  maintenance  fee  applied  every  five  years  per  pump,  and  be¬ 
cause  of  the  PMP  guidance  Task  2,  Assumption  d,  “virtually  mainte¬ 
nance  free  for  15  years,”  a  $200,000  repair  cost  (from  Assumption  b) 
was  assumed  to  apply  every  15  years  for  all  pumps.  Based  on  the  work 
conducted  under  this  effort,  as  well  as  discussions  with  Fort  Bragg  per¬ 
sonnel,  these  assumptions  seemed  reasonable  and  were  adopted. 

Finally,  no  base  benefits  and  savings  or  new  system  benefits  and  savings 
were  explicitly  separated  from  the  baseline  system  and  new  system  costs. 
Instead,  any  benefits  were  computed  directly  from  the  lower  costs  of  the 
new  system. 

4.3  Return  on  investment 

Under  the  assumptions  and  references  given  in  sections  4.1  and  4.2  above, 
the  estimated  ROIs  for  the  three  systems  are  as  follows: 

•  37.8  for  the  use  of  high-performance  coatings  in  mechanical  rooms 

•  6.2  for  the  use  of  stainless  steel  on  cooling  tower  pumps 

•  7.4  for  the  use  of  high-performance  coatings  on  cooling  tower  pumps 
(instead  of  using  stainless  steel) 

These  ROI  computations  include  30  years  of  recurring  maintenance  costs 
shown  in  Table  11-Table  13. 
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Table  11.  Mechanical  room  ROI  computation,  coatings. 

Return  on  Investment  Calculation 

Investment  Required 
Return  on  Investment  Ratio  ^ 

Net  Present  Value  of  Costs  and  Benefits/Savings 


|~~  72,0001 

'3L84I  Percent!  3784%| 


6,888,312  9,613,095^^722721 


A  B  C 

Future  Baseline  Costs  Baseline 

Year  Benelits/Savings 


D  E  F  G  H 

New  System  New  System  Present  Value  Of  Present  Value  of  Total  Present 
Costs  Benefits/Savings  Costs  Savings  Value 


6.000.000 

7.231.000 

6.758.003 

5.607.600 

-1.150.493 

5,000 

4.367 

4.387 

5.000 

4.082 

4.082 

5.000 

3,815 

3.815 

5.000 

3.565 

3.565 

205.000 

5.000 

3.332 

136.502 

133.260 

5.000 

3.114 

3.114 

5.000 

2.010 

Z010 

5.000 

2.720 

2.720 

5,000 

2.542 

Z542 

205.000 

5.000 

2.376 

97.396 

05.020 

5.000 

2.220 

Z220 

6.000.000 

2.490.000 

2.490.000 

5.000 

1.030 

1.039 

5.000 

1.812 

1.812 

5.000 

5.000 

1.094 

1.694 

5.000 

1.583 

1.583 

205.000 

60.660 

60.660 

5.000 

1.383 

1.383 

5.000 

1.292 

1.292 

5.000 

505.000 

121.068 

1.208 

-120.750 

5.000 

1.129 

1.129 

205.000 

43.235 

43.235 

5.000 

986 

986 

6.000.000 

1.105.200 

1.105.2ro 

5.000 

5.000 

861 

861 

5.000 

805 

805 

5.000 

752 

752 

5.000 

703 

703 

205.000 

26.037 

2a037 

<SK»^S{KSifa{K^S£oS^aoiS«3M^S«»o»-^oic»i 


ERDC/CERL  TR-15-5 


59 


Table  12.  Cooling  pump  ROI  computation,  coatings. 

Return  on  Investment  Calculation 


Investment  Required 
Return  on  Investment  Ratio 
Net  Present  Value  of  Costs  and  Benefits/Savings 


7.42| 

918,349 


[~~  288,000! 
Percent[~  742%| 


3,055222| —  :j.i:i(),li/3| 


A 

B  C 

D 

E 

F 

G 

H 

Future 

Baseline  Costs  Baseline 

New  System 

New  System 

Present  Value  oT  Present  Value  of 

Total  Present 

Year 

Benefits/Savings 

Costs 

Benefits/Savings 

Costs 

Savings 

Value 

900.000 

900.000 

841.140 

841.140 

5.000 

4,367 

4.367 

5.000 

4.082 

4.082 

205.000 

156,395 

156.395 

5.000 

3.565 

3.565 

900.000 

5.000 

3.332 

599.670 

596.330 

5.000 

3.114 

3.114 

5.000 

2.910 

Z910 

205.000 

111.500 

111.500 

5.000 

2,542 

Z542 

900.000 

5.000 

2.376 

427.590 

425.215 

5.000 

2.220 

Z220 

5.000 

2.075 

Z075 

205.000 

79.499 

79.499 

5.000 

1.812 

1.812 

900.000 

205.000 

69.434 

304.830 

235.397 

5.000 

1.583 

1.583 

5.000 

1.480 

1.480 

205.000 

56.683 

56.683 

5.000 

1.292 

1.292 

900.000 

5.000 

1.208 

217.350 

216.143 

5.000 

1,129 

1.129 

5.000 

1.055 

1.055 

205.000 

40.406 

40.406 

5.000 

921 

921 

900.000 

5.000 

861 

154.980 

154.119 

5.000 

805 

805 

5.000 

752 

752 

205.000 

28.823 

28.823 

5.000 

857 

657 
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Table  13.  Cooling  pump  ROI  computation,  stainless  steel  components. 

Return  on  Investment  Calculation 


Investment  Required 
Return  on  Investment  Ratio  ^ 
Net  Present  Value  of  Costs  and  Benefits/Savings 


[ 


6.16|  Percent[ 


1,280,974  3,055,222[ 


288,0001 

616%! 


A  B  C  D 

Future  Baselne  Costs  Basetane  New  System 

Year  Benefits/Savings  Costs 


E  F  G 

New  System  Present  Value  of  Present  Value  of 
Benefits/Savings  Costs  Savings 


H 

Total  Present 
Value 


1 

000.000 

1.288.000 

1.203.765 

841.140 

-382.825 

2 

5.000 

4.387 

4.387 

3 

5.000 

4.082 

4.082 

4 

205.000 

158.305 

158.305 

5 

5.000 

3.585 

3.585 

a 

000.000 

5.000 

3.332 

590.870 

508.330 

7 

5.000 

3.114 

3.114 

8 

5.000 

2.910 

2.010 

0 

205.000 

111.500 

111.500 

10 

5.000 

2.542 

2.542 

11 

000.000 

5.000 

2.378 

427.500 

425.215 

12 

5.000 

2.220 

2.220 

13 

5.000 

2.075 

2.075 

14 

205.000 

70.400 

79.400 

15 

5.000 

1.812 

1.812 

10 

000.000 

205.000 

Oe.434 

304.830 

235.307 

17 

5.000 

1.583 

1.583 

18 

5.000 

1.480 

1.480 

10 

205.000 

58.883 

58.883 

20 

5.000 

1.202 

1.202 

21 

000.000 

5.000 

1.208 

217.350 

218.143 

22 

5.000 

1.120 

1.120 

23 

5.000 

1.055 

1.055 

24 

205.000 

40.408 

40.408 

25 

5.000 

021 

021 

20 

000.000 

5.000 

801 

154.080 

154.110 

27 

5.000 

805 

805 

28 

5.000 

752 

752 

20 

205.000 

28.823 

28.823 

30 

5.000 

^7 
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5  Conclusions  and  Recommendations 

5.1  Conclusions 

5.1.1  Mechanical  room  piping 

In  Mechanical  Room  A,  both  coatings  performed  well  on  the  test  coupons, 
in  that  neither  the  TC  Ceramic-coated  coupons  nor  the  Corothane-coated 
coupons  demonstrated  any  signs  of  corrosion  during  the  one-year  evalua¬ 
tion  period.  It  is  noteworthy,  but  not  unexpected,  that  both  coatings  per¬ 
formed  considerably  better  on  the  hot  water  lines  (supply  and  return)  than 
on  the  cold  water  lines,  as  the  cold  water  lines  experienced  considerable 
standing  condensation,  which  is  the  primary  source  of  corrosion  on  these 
lines.  Because  condensation  occurs  when  moisture-laden  air  comes  into 
contact  with  a  cold  surface,  the  cold-water  fittings  will  naturally  collect 
condensation  while  the  hot  water  fittings  will  not. 

Neither  the  dehumidification  system  (Mechanical  Room  B)  nor  the  re¬ 
movable  insulation  (Mechanical  Rooms  A  and  C)  appeared  to  be  effective 
in  arresting  corrosion  on  the  fittings  in  the  mechanical  rooms.  The  dehu¬ 
midification  unit  was  simple  to  operate  but  it  was  difficult  to  confirm 
whether  it  was  performing  properly.  The  proper  functioning  of  this  unit 
throughout  the  entire  one-year  evaluation  period  was  considered  ques¬ 
tionable  based  on  the  corrosion  results.  It  was  concluded  that  the  dehu¬ 
midifier,  although  sized  for  the  room  by  the  manufacturer,  was  unable  to 
reduce  the  humidity  to  the  level  that  would  eliminate  condensation  on  the 
exposed  union  joints,  at  least  not  without  supplementary  air  circulation. 

While  the  two  coating  systems  were  able  to  reduce  the  amount  of  corro¬ 
sion  on  the  fittings  in  the  mechanical  rooms,  as  compared  with  uncoated 
fittings,  neither  was  able  to  fully  eliminate  corrosion  consistently  during 
the  one-year  evaluation  period.  Because  this  corrosion  is  attributed  to  con¬ 
tinual  condensation  on  the  cold-water  lines,  it  appears  that  effective  de¬ 
humidification  with  constant  air  circulation  to  remove  humidity  uniformly 
throughout  the  rooms  and  either  of  the  coatings  could  be  combined  to 
cost-effectively  arrest  corrosion  on  mechanical  room  union  joints  and  pipe 
fittings. 
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The  SpeedWrap  removable  insulation  was  found  to  be  challenging  to  at¬ 
tach  to  the  lines.  It  was  very  loose  when  it  was  finally  attached  even  though 
the  team  worked  with  the  manufacturer  to  specially  design  the  applied 
pieces  for  the  fittings  in  question).  This  product  seemed  to  accumulate  wa¬ 
ter  within  the  wrapped  portion,  which  would  drip  out  of  the  ends.  For  the¬ 
se  reasons,  this  insulation  was  found  unsuitable  as  a  stand-alone  solution. 

Based  on  the  results  of  the  studies  of  the  Battelle  coupons  at  both  loca¬ 
tions,  it  is  concluded  that  there  was  no  atmospheric  corrosion  problem  to 
be  addressed.  This  result  supports  the  inference  that  corrosion  on  the  fit¬ 
tings  may  be  directly  related  to  the  presence  of  condensation  on  the  fit¬ 
tings,  which  explains  why  the  corrosion  performance  of  the  coated  fittings 
(see  Table  7)  was  worse  than  that  of  the  coated  panels  (see  Table  8). 

5.1.2  Cooling-tower  pumps 

For  the  pump  housings,  the  System  21-A-Z  clearly  outperformed  the 
Macropoxy  candidate  on  both  the  panels  and  the  pump  components.  It  is 
noted  that  the  Macropoxy  primer-only  panels  performed  similarly  to  the 
Macropoxy  primer-topcoat  system  panels  for  the  first  12  months,  which 
seemed  to  demonstrate  that  the  application  of  the  topcoat  did  not  provide 
a  noteworthy  degree  of  additional  protection.  However,  evaluations  after 
an  additional  18  months  revealed  a  sharp  difference  between  the  two  types 
of  Macropoxy  specimens:  the  coatings  on  the  primer-only  panels  had 
failed  completely,  and  one  primer-only  specimen  had  corroded  off  the  rack 
entirely— even  the  uncoated  panels  were  less  corroded  than  the  primer- 
only  panels.  This  result  was  also  observed  on  the  primer-only  panels  in 
pumps  4  and  5,  where  the  primer-only  panels  were  coated  only  with  small 
scraps  of  loose  coating. 

Based  on  discussions  that  were  generated  when  these  results  were  pre¬ 
sented  in  open  technical  forums  [10, 11],  it  is  believed  that  the  corrosion  of 
the  pump  bowls  may  not  be  due  to  galvanic  effects,  as  the  stainless  steel 
column  was  sufficiently  isolated  from  the  cast  iron  bowls  by  the  bearings. 
Rather,  the  single  coat  of  primer  applied  to  the  bowls  may  have  been  insuf¬ 
ficient  to  protect  them  from  the  corrosive  environment.  This  hypothesis  is 
supported  by  the  conditions  of  the  primer-only  panels  mentioned  above. 

It  is  further  noted  that  corrosion  may  have  been  aggravated  by  leaving  the 
pump  dry  (i.e.,  with  no  water  in  the  sumps)  during  seasonal  shutdown. 

The  manufacturer  suggests  that  these  stainless  steel  pumps  be  left  with 
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water  in  the  sumps  during  the  off  season  as  much  as  possible.  Possibly  as  a 
result  of  following  this  guidance,  in  May  2010  Fort  Bragg  personnel  re¬ 
ported  that  pump  5  started  up  with  no  problems. 

5.2  Recommendations 

5.2.1  Applicability 

Based  on  the  results  derived  from  this  study,  it  is  suggested  that  either  the 
TC  Ceramic  or  the  Sherwin-Williams  Corothane  system  would  be  suitable 
to  reduce  corrosion  on  the  mechanical  room  pipe  fittings.  The  Corothane 
system  may  be  slightly  more  protective  and  cost-effective  than  the  TC  Ce¬ 
ramics  system,  and  would  be  easier  to  apply  (thus  reducing  labor  costs). 
Either  coating  system,  used  in  combination  with  dehumidification  and 
continuous  air  circulation  to  stabilize  humidity  levels  throughout  the  me¬ 
chanical  rooms,  should  be  considered  to  mitigate  corrosion.  The  potential 
benefits  of  combining  these  technologies  should  be  considered  in  future 
demonstration  efforts. 

For  the  cooling-tower  pump  components,  both  the  stainless  steel  alloy  and 
the  System  21-A-Z  coating  performed  very  well  during  the  initial  evalua¬ 
tion.  Based  on  those  results  alone,  either  would  be  suggested  for  this  ap¬ 
plication.  However,  performance  issues  became  more  apparent  over  a 
longer  period  of  time.  Specifically,  the  stainless  steel  pump  failed  shortly 
after  the  conclusion  of  the  original  project.  While  the  specific  cause  has  yet 
to  be  determined,  both  the  condition  of  the  pump  at  12  months  and  the 
condition  of  the  primer-only  panels  at  30  months  suggest  that  the  single¬ 
coat  system  is  insufficient  to  protect  the  cast-iron  bowls  from  corrosion  in 
this  environment.  With  this  in  mind,  and  considering  the  significant  extra 
time  and  expense  needed  to  procure  and  install  the  stainless  steel  pump, 
coating  the  existing  pumps  with  the  multi-coat  System  21-A-Z  coating  sys¬ 
tem  is  clearly  suggested.  Finally,  it  is  recommended  that  Fort  Bragg  DPW 
personnel  review  the  results  of  the  water  sample  analyses  and  the  test 
methodology  used  for  verifying  the  inhibitor  levels  with  the  contractor  op¬ 
erators  of  the  cooling  plant  to  determine  if  the  test  is  adequate  for  detect¬ 
ing  the  inhibitor  levels.  Addition  of  inhibitors  to  the  cooling  tower  water 
should  be  adjusted  accordingly. 
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5.2.2  Implementation 

Given  the  successes  of  the  different  technologies  demonstrated  under  this 
project,  the  following  changes  to  existing  Unified  Facilities  Guide  Specifi¬ 
cations  (UFGS)  are  suggested  for  the  corrosion  protection  of  mechanical 
room  piping  components  and  cooling  tower  pumps. 

5.2.2. 1  Mechanical  room  pipes 

For  mechanical  room  piping,  possible  updates  to  UFGS-23  82  02.00  10, 
Unitary  Heating  and  Cooling  Equipment  are  proposed  as  follows. 

Paragraph  3.2.4,  “Field  Painting,”  states  that  “painting  required  for  surfac¬ 
es  not  otherwise  specified  and  finish  painting  of  items  only  primed  at  the 
factory  are  specified  in  Section  09  90  00,  “Paints  and  Coatings.”  However, 
the  Corothane  I  Mio-Aluminum  and  TC  Ceramic  coatings  used  in  this 
demonstration  for  the  mechanical  room  piping  are  not  covered  by  existing 
MPI  (Master  Painters  Institute)  or  SSPC  (Society  for  Protective  Coatings) 
standard  specifications  referenced  in  UFGS  09  90  00.  The  Corothane  I  Al¬ 
iphatic  Topcoat  does  conform  to  AWWA  (American  Waterworks  Associa¬ 
tion)  D103,  Coating  Steel  Water  Storage  Tanks,  “Outside  Coating  System 
(OCS)  #2,”  but  no  AWWA  specifications  are  referenced  in  UFGS  09  90  00. 

Corothane  I  MIO-Aluminum,  as  used  in  this  project,  can  be  used  as  a  pri¬ 
mer,  intermediate  coating,  or  finish  coating.  It  is  similar  to  SSPC  Paint  41, 
“Moisture-Cured  Polyurethane  Primer  or  Intermediate  Coat,  Micaceous 
Iron  Oxide  Reinforced.”  Also,  the  Corothane  I  Aliphatic  Topcoat  is  similar 
to  SSPC  Paint  38,  “Single  Component,  Moisture-Cure  Weatherable  Ali¬ 
phatic  Polyurethane  Topcoat.”  Both  SSPC  Paint  38  and  Paint  41  are  used 
in  coating  systems  listed  in  UFGS-09  97  02,  Painting,  Hydraulie  Strue- 
tures.  System  23-D  and  System  23-E  use  Paint  41  as  primer  and  topcoats. 
Paint  41  is  also  used  in  System  23-A-Z  which  uses  a  zinc-rich  urethane 
primer  (SSPC  Paint  40).  Paint  41  is  the  intermediate  coating  and  Paint  38 
is  the  topcoat  for  this  system. 

Given  the  above  observations,  it  is  recommended  that  either  UPGS-09  97 
02  be  referenced  in  UEGS  23  82  02.00  10,  or  coating  systems  23-D,  23-E, 
and  23-A-Z  be  added  to  UEGS-09  90  00.  As  mentioned  above,  the  TC  Ce¬ 
ramic  coating  is  not  covered  by  any  existing  MPI  or  SSPC  specifications. 
This  coating,  like  other  similar,  ceramic-filled  coatings  available  on  the 
market,  is  advertised  as  a  liquid-applied  insulation.  No  thermal  measure- 
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merits  were  taken  during  this  demonstration  to  verify  the  claimed  insula¬ 
tion  properties  of  the  coating.  While  the  TC  Ceramic  provided  protection 
against  corrosion  equal  to  the  Corothane  system,  it  was  more  difficult  to 
apply.  It  is  recommended  that  inclusion  of  ceramic  insulation  coatings  in 
UFGS-09  90  00  should  be  deferred  until  independent  studies  verify  the 
thermal  insulation  benefits  of  these  coatings  and  an  industry-consensus 
specification  is  developed. 

5.2.2.2  Cooling-tower  pumps 

The  following  specific  updates  are  proposed  for  UFGS  43-21-39,  Pumps: 
Water,  Vertical  Turbine  (April  2008). 

1.  Paragraph  2.4. 4. 3:  insert  the  following  NOTE  at  the  beginning  of  this 
paragraph:  “If  the  pump  will  be  subjected  to  corrosive  water  condi¬ 
tions,  it  is  recommended  that  the  column  enclosing  the  pump  lineshaft 
also  be  stainless  steel.  Alternatively,  if  using  a  standard  ferrous  metal 
column  in  corrosive  water  conditions,  the  column  shall  be  coated  with 
a  system  consisting  of  MIL-DTL-24441/19B  primer  and  MIL-DTL- 
24441  topcoats.  The  surface  shall  be  prepared  and  the  coatings  applied 
in  accordance  with  the  manufacturer’s  written  instructions.”  If  includ¬ 
ed,  these  MIL  specifications  will  need  to  be  added  to  the  References 
under  paragraph  1.1. 

2.  Paragraph  2.5.2.31  insert  the  following  NOTE  at  the  beginning  of  this 
paragraph:  “If  the  pump  will  be  subjected  to  corrosive  water  condi¬ 
tions,  it  is  recommended  that  the  column  enclosing  the  pump  lineshaft 
also  be  stainless  steel.  Alternatively,  if  using  a  standard  ferrous  metal 
column  in  corrosive  water  conditions,  the  column  shall  be  coated  with 
a  system  consisting  of  MIL-DTL-24441/19B  primer  and  MIL-DTL- 
24441  topcoats.  The  surface  shall  be  prepared  and  the  coatings  applied 
in  accordance  with  the  manufacturer’s  written  instructions.”  If  includ¬ 
ed,  these  MIL  specifications  will  need  to  be  added  to  the  References 
under  paragraph  1.1. 

3.  Paragraph  2.11.2:  After  the  first  sentence,  add  the  following:  “Perrons 
metal  components  that  will  come  into  contact  with  highly  corrosive  wa¬ 
ter  or  that  will  be  exposed  to  high  humidity  or  other  corrosive  atmos¬ 
pheric  conditions  shall  be  coated  with  a  system  consisting  of  MIL-DTL- 
24441/19B  primer  and  MIL-DTL-24441  topcoats.  The  surface  shall  be 
prepared  and  the  coatings  applied  in  accordance  with  the  manufactur¬ 
er’s  written  instructions.”  If  included,  these  MIL  specifications  will 
need  to  be  added  to  the  References  under  paragraph  1.1. 


ERDC/CERL  TR-15-5 


66 


References 


[1]  American  Society  for  Testing  and  Materials  D1654,  Standard  Test  Method  for 

Evaluation  of  Painted  or  Coated  Specimens  Subjected  to  Corrosive 
Environments,  West  Conshohocken,  Pennsylvania;  American  Society  for  Testing 
and  Materials. 

[2]  Marsh,  C.,  Beitelman,  A.,  and  Franks,  R.  2007.  Innovative  Corrosion-Resistant 

Coatings  for  Heat  Distribution  Piping  at  Fort  Jackson.  TR-07-2g,  U.S.  Army 
Engineer  Research  and  Development  Center  Construction  Engineering  Research 
Laboratory. 

[3]  Mason,  R.,  Gintert,  L.,  Singleton,  M.,  Hock,  V.,  and  Lampo,  R.  2008.  Evaluation  of 

Corrosion  Mitigation  Technologies  for  Mechanical  Room  Plumbing  and  Union 
Joints  at  Military  Eacilities.  NACE  Corrosion  2008  Conference. 

[4]  SSPC:  The  Society  for  Protective  Coatings  SSPC-SP  2,  Surface  Preparation 

Specification  No.  2,  Hand  Tool  Cleaning,  Pittsburgh,  Pennsylvania;  SSPC:  The 
Society  for  Protective  Coatings. 

[5]  CORROSOMETER®  Probe  Selection  Guide,  Rohrback  Cosasco  Systems,  Inc. 

[6]  Abbott,  W.H.  2009.  Pinal  Report  On  Corrosion  Monitoring  at  Port  A.P.  Hill  and  Port 

Bragg. 

[7]  Pontana,  Mars  G.  Corrosion  Engineering,  Third  Edition.  Boston,  Massachusetts, 

McGraw  Hill,  1986. 

[8]  DoD  Corrosion  Exchange  website,  http :  /  / www.dodcorrosionexchange .org / 

References/documentation.cfm?CPID=26.‘^74:t&CPTOKPN=8Q6f;Qif;8&:PID=ii8 

■c;.c;#ii8.c;.c; 


[9]  Circular  No.  A-94,  “Memorandum  for  Heads  of  Executive  Departments  and 

Establishments:  Guidelines  and  Discount  Rates  for  Benefit-Cost  Analysis  of 
Pederal  Programs,”  Appendix  C,  Discount  Rates  for  Cost-Effectiveness,  Lease 
Purchase,  and  Related  Analyses  (January  2008),  Office  of  Management  and 
Budget,  October  29, 1992. 

[10]  Mason,  R.,  Gintert,  L.,  King,  K.,  Hock,  V.,  and  Lampo,  R.  Coating  Technologies  to 

Mitigate  Corrosion  on  Infrastructure  Components  at  Port  Bragg.  SUR/PIN  2010. 

[11]  Mason,  R.,  Gintert,  L.,  King,  K.,  Hock,  V.,  and  Lampo,  R.  Demonstration  and 

Validation  of  Technologies  to  Mitigate  Corrosion  on  Infrastructure  Components 
at  Port  Bragg:  One  Year  Results.  2009  DoD  Corrosion  Conference. 


ERDC/CERL  TR-15-5 


67 


Appendix  A;  Project  Management  Plan 


OSD  CORROSION  PREVENTION  AND  CONTROL  (CPC) 

PROGRAM 


FY07  TRI-SERVICE  /  ARMY  FACILITIES  CPC 
PROJECT  MANAGEMENT  PLAN 


Demonstrate  and  Validate  Technologies  to  Mitigate 
Corrosion  on  Mechanical  Room  Utility  Piping  and  Cooling- 
Tower  Pumps  at  Fort  Bragg  (OMA) 


29  May  2007 

Submitted  By;  Vincent  Hock 


U.S.  Army  Engineer  Research  &  Development  Center  (ERDC) 
Construction  Engineering  Research  Laboratory  (CERL) 
Comm:  217-373-6753 


F07ARCTC01 


ERDC/CERL  TR-15-5 


68 


1.  STATEMENT  OF  NEED 

PROBLEM  STATEMENT:  A  number  of  critical  issues  related  to  accelerated 
corrosion  of  infrastructure  components  are  evident  at  Fort  Bragg,  NC.  These  in¬ 
clude  corrosion  of  steel  utility  piping  in  mechanical  rooms  and  steel  pump  hous¬ 
ing  as  part  of  cooling  tower  systems. 

a.  Mechanical  Rooms:  Steel  piping  in  mechanical  rooms  with  high  humidity  will 
readily  corrode  unless  appropriately  protected.  Accelerated  corrosion  of  exposed 
union  joints  in  the  mechanical  rooms  at  the  newly  constructed  16th  Military  Po¬ 
lice  Barracks  at  Fort  Bragg  is  a  prime  example  of  such  corrosion  (Fig.  1).  The  en¬ 
vironmental  conditions  within  the  mechanical  rooms  have  also  resulted  in  a  sig¬ 
nificant  amount  of  condensate  building  up  on  the  insulation  covering  the  supply 
lines,  with  the  metal  brackets  that  support  them  also  collecting  moisture.  Aside 
from  resulting  in  accelerated  corrosion,  there  is  concern  about  the  potential  for 
organic  growth  (e.g.,  mold)  under  these  conditions. 


Figure  Al.  Corroding  steel  utility  piping  in  high-humidity  mechanical  room  at  Fort 


Bragg. 

b.  Cooling-tower  pumps:  Accelerated  corrosion  is  also  occurring  at  a  relatively 
new  (put  on  line  in  1996)  central  cooling  plant  at  Fort  Bragg.  The  vertical  cooling 
towers  and  pumps  at  this  central  plant  have  corroded  at  an  alarming  rate,  with  the 
pumps  reaching  total  failure  due  to  corrosion  within  2-4  years  of  operation  (Fig. 
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2).  These  problems  can  be  attributed  to  the  lower  housing  of  the  pumps  being 
made  of  mild  steel  and  exposed  to  highly  oxygenated,  turbulent  water  which  ef¬ 
fectively  consumes  the  metal,  resulting  in  extensive  pitting  and  flaking  of  the 
steel.  Ineffective  or  improper  system  water  treatment  may  also  be  contributing  to 
an  accelerated  rate  of  corrosion  to  the  pumps. 


Figure  A2.  Corroding  pumps  bodies  at  centrai  heating  piant  at  Fort  Bragg. 


Special  high-performance  coatings,  insulation,  water  treatment,  and/or  dehumidi¬ 
fication  technologies  are  needed  to  mitigate  the  corrosion  that  is  occurring  on  the 
mechanical  room  utility  piping  and  the  cooling-tower  pumps. 


IMPACT  STATEMENT:  Operation  of  the  cooling  systems  within  the  mechani¬ 
cal  rooms  and  the  central  plant  are  critical  to  the  ongoing  mission  of  Fort  Bragg. 
The  corrosion  problem  in  the  mechanical  rooms  is  considered  both  a  safety  prob¬ 
lem  (should  a  leak  develop  or  a  pipe  to  burst  due  to  corrosion  of  the  components) 
as  well  as  a  potential  health-related  problem,  with  the  possibility  of  mold  or  mil¬ 
dew  growth  developing  in  the  damp  environment.  The  pump  corrosion  problem  is 
a  cause  for  considerable  system  down  time  that  in  turn  disrupts  the  use  of  facili¬ 
ties  and  requires  increased  labor  and  expense  to  repair  or  replace.  The  proposed 
(see  next  section  for  further  details)  innovative  high-performance  coatings,  insula¬ 
tion,  water  treatment,  and/or  dehumidification  solutions  will  provide  enhanced 
long-term  system  reliability  and  safety  at  reduced  costs  compared  to  current  prac¬ 
tices. 
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2.  PROPOSED  SOLUTION 

TECHNICAL  DESCRIPTION:  A  combination  of  high-performance  eoatings, 
removable/replaeeable  insulation,  water  treatment,  and  dehumidifieation  teehnol- 
ogies  will  be  used  to  address  the  corrosion  problems  deseribed  above.  The  teeh- 
nologies  to  be  applied  to  the  mechanieal  room  piping  and  joints  and  the  cooling- 
tower  pumps  and  system  will  be  addressed  separately  in  more  detail  below  as  two 
tasks. 

a.  Task  1.  Mechanical  Room  Piping  and  Joints:  Removable/replaceable  insula¬ 
tion  and  at  least  two  different  coating  systems  will  be  used  on  the  meehanieal 
room  exposed  piping  and  joints  as  a  means  to  eontrol  corrosion  of  these  eompo- 
nents.  One  of  the  eoatings  will  be  a  liquid-eeramie,  high-performance  coating  that 
is  expected  to  not  only  provide  the  needed  corrosion  resistance  but  thermal  insula¬ 
tion  as  well.  Applieation  of  speeial  dehumidifieation  teehniques  to  remove  the  ex- 
eess  moisture  (leading  to  corrosion  of  the  exposed  steel  utility  system  components 
and  possible  mold/mildew  growth)  will  also  be  explored  and  demonstrated. 

Task  1  Objectives:  The  objeetives  of  this  task  concerning  the  corrosion  problems 
in  the  meehanieal  rooms  are  to:  (1)  identify,  demonstrate,  and  validate  at  least  two 
different  eoatings  (one  eoatings  to  be  a  liquid  eeramie)  to  prevent  corrosion  on  the 
exposed  piping  and  union  joints;  (2)  identify,  demonstrate,  and  validate  removable 
insulation  to  be  used  to  provide  the  required  thermal  insulation  and  stop  the  eon- 
densation  on  the  exposed  steel  piping;  and  (3)  identify,  demonstrate,  and  validate 
the  use  of  dehumidifieation  teehniques  to  control  the  humidity  in  the  meehanieal 
rooms  whieh  enables  the  eorrosion  and  possible  mold/mildew  growth.  Coupon 
test  raeks  will  be  loeated  in  the  meehanieal  rooms  for  further  (including  long¬ 
term)  comparison  and  validation  of  the  different  solutions. 

Implementation  of  the  technologies  in  the  Fort  Bragg  mechanical  rooms 
(Task  1)  is  projected  to  have  an  ROI  of  11,6,  and  a  total  savings  of  $1,2M, 

h.  Task  2,  Cooling-tower  pumps:  There  are  five  eooling-tower  pumps  to  be  used 
in  this  projeet.  A  reeently  purchased  replacement  pump  and  a  reeently  refurnished 
pump,  both  with  standard  OEM  coatings  on  the  lower  steel  housings,  will  aet  as 
controls.  Two  of  the  other  pumps  will  be  replaced/refurbished  using  seleeted  high- 
performanee  eoatings.  The  fifth  pump  will  be  replaced  with  an  alternative  eorro- 
sion-resistant  alloy  or  non-metallie  housing.  The  eondition  of  the  five  pumps  will 
periodieally  be  assessed  and  doeumented.  The  water  ehemistry  will  be  analyzed 
and  the  eurrently  used  water  treatment  ehemicals  will  be  assessed  relative  to  their 
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influence  on  the  overall  corrosion  of  the  system.  Suggested  adjustments  to  the  wa¬ 
ter  treatment  chemicals  will  be  made  as  determined  by  this  assessment. 

Task  2  Objectives:  The  objectives  of  this  task  are  to  extend  the  life  of  cooling 
tower  components  and  pumps,  thus  reducing  the  replacement  and  lifecycle  costs 
of  the  system,  will  be  to:  (1)  investigate  and  compare  the  use  of  high-performance 
coatings  to  standard  OEM  coatings  for  the  pump  housing;  (2)  investigate  and 
compare  the  use  of  alternative  materials  for  the  lower  pump  housing;  and  (3)  as¬ 
sess  the  need  for  modified  water  treatment  in  the  system.  Coupon  test  racks  will 
be  placed  in  the  pump  sumps  for  further  (including  long-term)  comparison  and 
validation  of  the  different  coatings  and  alternative  material  solutions. 

Implementation  of  the  technologies  in  the  Fort  Bragg  cooling-tower  pumps 
(Task  2)  is  projected  to  have  an  ROI  of  8,2,  and  a  total  savings  of  $2.1M. 
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Technology  Maturity: 

The  coatings,  alternative  materials,  insulation,  water  treatment  chemicals  and  de¬ 
humidification  technologies  to  be  implemented  in  this  project  are  all  commercial¬ 
ly  available  products  that  are  not  currently  being  effectively  utilized  by  the  Army 
to  prevent  corrosion  as  being  experienced  on  the  mechanical  room  piping  and 
joints  and  the  cooling-tower  pumps  at  Fort  Bragg.  A  primary  objective  of  this  pro¬ 
ject  is  to  determine  best  selection  and  best  practices  for  the  use  of  these  coatings, 
insulation,  water  treatment  chemicals  and  dehumidification  technologies  to  miti¬ 
gate  the  subject  corrosion  problems. 

RISK  ANALYSIS:  This  is  a  relatively  low-risk  project  as  the  technologies  to  be 
demonstrated  are  readily  available  and  have  been  successfully  field  tested  in  simi¬ 
lar  applications.  The  site  for  implementation  of  this  project  at  Fort  Bragg  and 
plans  for  implementation  of  this  project  have  been  coordinated  with  Ms.  Judi 
Hudson,  Deputy  Director,  DPW  at  Fort  Bragg.  The  project  will  not  be  parsed  into 
phases. 

EXPECTED  DELIVERABLES  AND  RESULTS/OUTCOMES:  The  previous¬ 
ly  described  technologies  will  be  implemented  in  mechanical  rooms  and  cooling 
towers  at  Fort  Bragg.  These  innovative  technologies  will  be  compared  to  current 
existing  practice  and  evaluated  for  durability  and  cost  benefits  using  a  mutually 
agreed  upon  matrix  of  performance  criteria.  The  economics  and  performance  ben¬ 
efits  of  the  coatings,  alternative  materials,  insulation,  water  treatment  chemicals, 
and  dehumidification  technologies  will  be  analyzed  and  documented.  The  project 
design  and  benefits  analyses  will  be  used  to  develop  or  modify  existing  engineer¬ 
ing  guidance  (e.g..  Unified  Facilities  Guide  Specifications  -  UFGS  and  Unified 
Facilities  Criteria  -  UFC)  for  the  corrosion  protection  of  mechanical  room  piping 
components  and  cooling-tower  pumps.  Lessons-learned  and  guidance  developed 
as  part  of  this  project  will  be  implemented  in  ACSIM’s  Installation  Design  Stand¬ 
ards  Process.  Standard  operating  procedures  (SOP)  will  be  developed  for  use  by 
Installation  personnel  as  may  be  required  for  maintenance  of  the  technologies  im¬ 
plemented  in  this  project.  A  final  report  describing  the  details  of  the  project  in¬ 
cluding  lessons  learned  will  be  developed  and  placed  on  the  Office  of  the  Secre¬ 
tary  of  Defense  (OSD)  Corrosion  Exchange  website  under  “Specs  &  Standards” 
and  “Facilities  SIG.” 

PROGRAM  MANAGEMENT:  The  Project  Manager  will  be:  Mr.  Vincent  Hock 
(ERDC-CERL  Senior  Researcher  and  Materials  Engineer).  The  Associate  Project 
Manager  will  be:  Mr.  Richard  Eampo  (Materials  Engineer).  Mr.  Steve  Sweeney  is 
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the  acting  ERDC-CERL  Branch  Chief.  The  stakeholders  will  be:  Ms.  Judi  Hudson 
(Eort  Bragg  DPW  POC),  Dr.  Gay  Kendall  (Port  Bragg  Science  Advisor),  Mr. 
Theodore  Kientz  (Port  Bragg  Installation  Support,  Savannah  Dist.),  Ms.  Kristen 
Thomas  (IMCOM-SERO),  Paul  Volkman  (HQ-IMCOM),  David  Purcell  (HQ- 
ACSIM),  as  well  as  Tri-services  WIPT  representatives,  Mr.  Dan  Zarate  (NPESC), 
and  Mr.  Michael  Zapata  (APCESA/CESM).  The  initial  customer  is:  Ms.  Judi 
Hudson,  Deputy  Director  of  Public  Works,  Port  Bragg,  NC.  The  technology  has 
been  requested  by  Port  Bragg  to  help  reduce  their  maintenance  and  replacement 
costs  of  mechanical  room  utility  piping  and  cooling-tower  pumps.  Coordination 
with  the  Army  Corrosion  Program  Office  will  be  through  Mr.  Hilton  Mills  (HQ- 
AMC)  and  with  OSD  will  be  through  Mr.  Richard  Kinzie. 

Project  Team  Roles  and  Responsibilities:  Por  this  particular  project,  contracting 
will  be  done  through  OSD’s  Indefinite  Delivery  Order  (IDIQ)  Contract  with 
Mandaree  Enterprises  Corporation  (MEC).  Mr.  Richard  Kinzie,  is  the  primary 
POC  at  OSD  regarding  this  project.  Mr.  Dan  Dunmire,  OSD,  is  the  Contracting 
Officer’s  Representative  (COR)  for  the  IDIQ  to  MEC.  MEC  will  subcontract  for 
the  on-site  work  at  Port  Bragg  using  the  Statement  of  Work  (SOW)  provided  to 
OSD  by  ERDC-CERL. 

a.  OSD  Roles  and  Responsibilities:  OSD  will  act  as  the  liaison  between  ERDC- 
CERL  and  MEC  for  the  contracting  action  required  for  this  project.  Mr.  Dunmire 
(primary  COR)  will  not  approve  payment  of  invoices  associated  with  this  project 
without  written  concurrence  of  Mr.  Richard  Lampo,  ERDC-CERL. 

b.  Port  Bragg  DPW  Roles  and  Responsibilities:  Port  Bragg  DPW  will  provide  ac¬ 
cess  to  the  facilities  on  which  to  implement  the  technologies  to  be  demonstrated 
and  validated  by  this  project.  Mr.  Russell  Hayes,  DPW  Office,  will  act  as  a  liaison 
between  the  operators  and/or  responsible  persons  of  the  mechanical  rooms  and  the 
cooling  towers  and  the  contractor(s)  conducting  the  on-site  work.  Dr.  Gay  Ken¬ 
dall,  Port  Bragg  Science  Advisor,  will  provide  technical  review  of  reports  and  ad¬ 
dress  other  technical  issues  as  needed. 

c.  ERDC-CERL  Roles  and  Responsibilities:  Overall  project  management  and 
technical  oversight  of  the  on-site  work  will  be  provided  by  ERDC-CERL.  Mr. 
Lampo  has  this  primary  responsibility  of  overall  project  management  and  tech¬ 
nical  oversight  using  a  CERE  Team  that  includes  Mr.  A1  Beitelman  (coatings)  and 
Ms.  Susan  Drozdz  (coatings  and  water  treatment).  The  SOW  for  the  Mandaree 
subcontract  will  be  developed  and  coordinated  between  Port  Bragg  DPW  and 
CERE.  The  SOW  will  detail  the  work  requirements  for  the  Mandaree  subcontrac- 
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tor  relative  to  the  two  Tasks  defined  within  this  PMP  ineluding,  but  not  limited  to, 
the  development  of  a  detailed  Work  &  Sehedule  Plan,  a  Health  &  Safety  Plan,  and 
an  Environmental  Proteetion  &  Complianee  Plan.  Mr.  Lampo  will  be  designated 
as  the  Alternate  Contraeting  Offieer’s  Teehnieal  Representative  for  this  Mandaree 
Subeontract.  All  deliverables  (ineluding  monthly  progress  reports)  shall  be  sub¬ 
mitted  through  and  approved  by  Mr.  Lampo  (in  eoordination  and  approval  of  Fort 
Bragg  DPW)  before  eoneurrenee  will  be  given  to  OSD  for  payment  of  ineremen- 
tal  invoiees.  On  all  OSD  funded  Corrosion  Prevention  and  Control  Projects, 
ERDC-CERL  is  responsible  for  providing  Progress  Reports  (in  the  form  of  quad 
charts)  on  a  bi-monthly  basis  to  OSD.  ERDC-CERL  will  coordinate  with  the  Fort 
Bragg  DPW  before  these  Bimonthly’s  are  submitted  to  OSD.  Mr.  Lampo  will 
immediately  inform  the  Fort  Bragg  DPW  of  any  problem  that  arises  in  the  per¬ 
formance  of  this  project.  ERDC-CERL  will  coordinate  with  Fort  Bragg  DPW 
when  preparing  the  final  project  ROIs  and  Technical  Report. 


Contact  Information  for  Key  Personnel 


Name 

Organization 

Phone  # 

E-Maii 

Richard  Lampo 

ERDC-CERL 

217-373-6765 

r-lampo@cecer.army.mil 

Susan  Drozdz 

ERDC-CERL 

217-373-6767 

s-drozdz@cecer.army.mil 

Al  Beitelman 

ERDC-CERL 

217-373-7237 

a-beitelman@cecer.army.mil 

Russell  Hayes 

Fort  Bragg  DPW 

910-432-5093 

russ.hayes@us.army.mil 

Gay  Kendall 

Fort  Bragg 

910-396-2522 

gay.kendall@us.army.mil 

Richard  Kinzie 

OSD 

478-714-8853 

richard.kinzie@gmail.com 
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COST/BENEFITS  ANALYSIS 
a.  Funding  ($K); 


Funding  Source 

OSD 

Labor 

15* 

Contracts 

360** 

T  ravel 

10* 

Report 

5* 

TOTAL  ($K) 

390 

*  ERDC-CERL 

**  Approximately  $100K  for  the  mechanical  room  tasks  and  $260K  for  the 
cooling-tower  pump  tasks. 

Development  Project  Budget 

The  $390K  budget  is  realistie  and  adequate  for  the  seope  of  the  projeet.  This 
budget  has  been  based  on  a  needs  assessment  of  the  eandidate  materials  and  eosts 
for  implementation. 

b.  Return-On-Investment  Computation: 

Using  the  required  0MB  spreadsheet,  and  in  aeeordanee  with  0MB  Circu¬ 
lar  A-94,  a  return-on-investment  (ROI)  of  11.6  was  calculated  (see  Ap¬ 
pendix  1  below  for  assumptions  made  in  this  calculation)  for  the  mechani¬ 
cal  room  utility  corrosion  problem.  The  associated  savings  were  $1.2M. 
A  return-on-investment  (ROI)  of  8.2  was  calculated  (see  Appendix  1  be¬ 
low  for  assumptions  made  in  this  calculation)  for  the  cooling-tower  pump 
corrosion  problem.  The  associated  savings  were  $2.1M.  These  ROI  val¬ 
ues  are  based  on  current  best  practices,  as  well  as  projected  maintenance 
and  rehabilitation  practices  and  costs. 
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c.  Mission  Criticality: 

Corrosion  protection  for  mechanical  room  components  and  cooling-tower 
pumps  will  ensure  that  these  facilities  remain  operable.  Providing  climate 
control  for  Soldiers  is  critical  for  health  and  wellbeing.  Wide-spread  im¬ 
plementation  of  these  technologies  across  Fort  Bragg  will  ensure  that  all 
buildings  which  support  Unit  activities,  to  include  critical  training,  are 
maintained  at  optimum  temperature.  Due  to  a  lack  of  maintenance  person¬ 
nel  and  limited  operational  funding  in  DPW,  it  is  not  uncommon  to  have 
some  buildings  at  Fort  Bragg,  including  barracks  and  classrooms,  un¬ 
cooled  during  the  hot  summer  months.  Often  this  is  due  to  catastrophic 
failure  of  piping  components  or  pumps,  as  little  or  no  preventative 
measures  have  been  taken  to  protect  and  maintain  them.  The  success  of 
this  project  will  help  Fort  Bragg  ensure  readiness  by  ensuring  the  ability  to 
house  and  train  Soldiers  in  a  healthy  and  comfortable  environment.  The 
same  would  be  true  at  other  Army  and  DoD  Installations  that  house  and 
train  personnel  for  mission  readiness. 


4.  SCHEDULE 


MILESTONE  CHART 

EVENT 

TIME 

Project  Coordination  Meeting 

May  2007 

Subcontract  Awarded  /  Pre-Work  Conference 

July  2007 

Technologies  Selected  for  Implementation  in  Mechanical 

Rooms 

August  2007 

Technologies  Selected  for  Implementation  in  Cooling  Towers 

August  2007 

Selected  Technologies  Implemented  in  Mechanical  Rooms 

September 

2007 

Selected  Technologies  Implemented  in  Cooling  Towers 

September 

2007 

Perform  Initial  Assessment  of  Performance 

January  2008 

Perform  Additional  Performance  Assessments 

July  2008 

Complete  ROI  Validation 

August  2008 

Complete  Interim  Technical  Report 

September 

2008 

Complete  Documentation  (includes  Interim  Tech  Report, 
Procurement  Specification,  etc.) 

September 

2008 

a.  Bi-monthly  status  reports  will  be  submitted  to  OSD  (i.e.  starting  the 
first  week  of  the  second  month  after  contract  award  and  every  two 
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months  thereafter  until  final  report  is  eompleted).  This  report  will  be 
submitted  to  the  DoD  CPC  Poliey  &  Oversight  oflhee.  Report  will  in- 
elude  projeet  number,  progress  summary  (and/or  any  issues),  perfor- 
manee  goals  and  metrics  and  upcoming  events. 

b.  Examples  of  performance  goals  and  metrics:  include  achieving  specif¬ 
ic  milestones,  showing  positive  trend  toward  achieving  the  forecasted 
ROI,  reaching  specific  performance  quality  levels,  meeting  test  and 
evaluation  parameters,  and/or  successfully  demonstrating  a  new  sys¬ 
tem. 

Development  Project  Schedule 

This  project  to  select  and  install  coatings,  insulation,  and  dehumidification  tech¬ 
nologies  for  piping  and  joints  in  humid  mechanical  rooms  and  to  select  and  install 
coatings,  alternative  materials,  and  water  treatment  chemicals  for  central  plant 
cooling  towers  will  be  completed,  including  an  interim  technical  report,  within  18 
months.  Performance,  economic,  and  environmental  benefits  of  the  implemented 
and  demonstrated  technologies  will  be  documented.  Engineering  guidance  docu¬ 
ments  will  be  developed  to  enable  others  to  use  the  innovative  systems.  Site  work 
will  be  done  by  contractors.  ERDC-CERL  will  provide  overall  project  manage¬ 
ment  and  technical  oversight  including  provide  the  bi-monthly  progress  reports  to 
OSD.  The  schedule  has  been  coordinated  with  Eort  Bragg  DPW.  Overall  project 
milestones  are  shown  in  the  Table  above.  Potential  contractors  have  been  identi¬ 
fied.  Contract  award  will  be  completed  through  the  Air  Eorce  Corrosion  Program 
Office  in  coordination  with  CERE  and  Eort  Bragg  responsible  persons. 

5.  IMPLEMENTATION 


a.  Transition  approach:  The  project  design  and  benefits  analyses  will  be 
used  to  develop  engineering  guidance  (e.g..  Unified  Eacilities  Guide  Spec¬ 
ifications  -  UEGS  and  Unified  Eacilities  Criteria  -  UEC)  for  the  design, 
construction,  and  use  of  coatings  or  insulation  in  mechanical  room  piping 
and  use  of  coatings  and/or  water  treatment  for  cooling-tower  pumps  and 
other  components.  Eessons-learned  and  guidance  developed  as  part  of  this 
project  will  also  be  implemented  in  AC  SIM’s  Installation  Design  Stand¬ 
ards  Process.  A  final  report  describing  the  details  of  the  project  will  be  de¬ 
veloped  and  placed  on  the  OSD  Corrosion  Exchange  website  under  “Specs 
&  Standards”  and  “Eacilities  SIG.”  In  addition,  the  draft  documents  will 
be  posted  on  the  ERDC-CERL  Corrosion  Control  Technology  Program 
(CCTP)  website. 
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b.  ROI  validation.  Potential  ROIs  will  be  validated  by  eomparison  of  per- 
formanee  of  the  implemented  teehnologies  to  eurrently  used  materials  and 
praetiees.  The  ealeulated  ROIs  for  this  project,  which  is  based  on  current 
best  practices,  projected  maintenance  and  rehabilitation  cost,  has  the  po¬ 
tential  to  increase  over  the  multiple  year  implementation  due  to  the  reduc¬ 
tion  in  down  time,  which  will  result  in  increased  indirect  savings. 

c.  Final  Report: 

A  draft  technical  report  to  be  presented  to  OSD  will  be  completed  on  or 
before  December  2008.  The  report  will  reflect  the  project  plan  format  as 
implemented  and  will  include  lessons  learned. 

Projected  Benefits 


The  immediate  benefits  of  this  project  are  the  reduction  in  operating  costs  and  in¬ 
creased  service  life  of  mechanical  rooms  in  the  new  multimillion  dollar  barracks 
complex  at  Fort  Bragg,  which  is  already  experiencing  corrosion  problems  and  the 
reduction  in  operating  and  replacement  costs  and  increased  service  life  of  cooling 
pumps  at  the  82nd  Airborne  central  cooling  plant  at  Fort  Bragg,  which  have  been 
experiencing  severe  corrosion  problems,  leading  to  catastrophic  failure  of  cooling 
pumps.  Longer  term  benefits  will  be  realized  when  the  identified  solutions  are 
successfully  adopted  at  other  Army  and  DoD  facilities. 


Management  Support 


This  project  is  supported  by  the  Deputy  Director,  Fort  Bragg  DPW  Office  as  well 
as  the  IMCOM-SERO  Region  (see  coordination  sheet  signatures). 

6.  COORDINATION  SHEET 


ORGANIZATION  SIGNATURE  DATE 


Associate  Project  Manager 


Project  Manager 
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ERDC-CERL  Branch  Chief,  CE-M 
Installation  Support,  Savannah  Dist. 

Eort  Bragg  Science  Advisor  _ 

Eort  Bragg  DPW  _ 

OSD  Corrosion  Program  POC  _ 

IMCOM  Southeast  Region  _ 

HQ  IMCOM  _ 

HQ  ACSIM  _ 

HQ  AMC  _ 


Tri-Service  Eacilities  WIPE  Chair 
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6.  COORDINATION  SHEET 
ORGANIZATION 

Associate  Project  Manager 
Project  Manager 

ERDC-CERL  Branch  Chief,  CF-M 
Installation  Support,  Savannah  Dist. 
Fort  Bragg  Science  Advisor 
Fort  Bragg  DPW 
OSD  Corrosion  Program  POC 
IMCOM  Southeast  Region 


SIG^TURE 


DATE 


HQ  IMCOM 
HQ  ACSIM 
HQ  AMC 


Tri-Service  Facilities  WIPT  Chair 


ERDC/CERL  TR-15-5 


81 


6.  COORDINATION  SHEET 

ORGANIZATION  SIGNATURE  DATE 

Associate  Project  Manager  _  _ 

Project  Manager  _  _ 

ERDC-CERL  Branch  Chief,  CE-M  _  _ 

Installation  Support,  Savannah  Dist.  _  _ 

Eort  Bragg  Science  Advisor  _  _ 

Eort  Bragg  DPW  _  ^ 

OSD  Corrosion  Program  POC  _  24  May  07 

IMCOM  Southeast  Region  _  _ 

HQ  IMCOM  _  _ 

HQ  ACSIM  _  _ 

HQ  AMC  _  _ 


Tri-Service  Facilities  WIPE  Chair 


ERDC/CERL  TR-15-5 


82 


7.  APPENDICES 

APPENDIX  1 :  Return  on  Investment  (ROI)  Caleulations  based  on  0MB  Cireular 
A-94 

Task  1.  Mechanical  Room  Utility  Piping 
Assumptions; 

a.  Assume  implementation  of  the  teehnologies  in  1,000  meehanieal  rooms  at 
Fort  Bragg.  Estimated  replacement  of  the  corroded  piping  and  joint  com¬ 
ponents  is  approximately  $500K.  Assume  replacement  is  needed  immedi¬ 
ately.  Under  current  conditions  and  practice  (that  is,  no  protective  coatings 
and/or  insulation),  assume  replacement  every  12  (12)  years. 

b.  Even  with  routine  maintenance,  failures  of  the  mechanical  room  systems 

due  to  corrosion  will  occur  with  a  direct  (emergency  repairs)  and  indirect 
(loss  of  mission  capability)  cost  impact  of  $200K  figured  on  a  periodic  ba¬ 
sis  of  every  five  (5)  years. 

c.  The  mechanical  rooms  are  currently  inspected  every  year  at  $5K  total  per 

year. 

d.  Because  of  the  increased  durability  of  the  high-performance  coatings,  re¬ 

pair/replacement  costs  are  assumed  to  be  negligible  for  twenty  (20)  years 
with  inspection  every  five  (5)  years  in  between  replacement. 
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Return  on  Investment  Calculation 

Investment  Required 

Return  on  Investment  Ratio|  11 .621 

Net  Present  Value  of  Costs  and  Benefits/Savings  37,664 


Percent[ 


1,200,035[ 


100,000| 
1162%! 
1,162,371 1 


A 

B 

C 

D 

E 

F 

G 

H 

Future 

Baseline  Costs 

Baseline 

New  System 

New  System 

Present  Value  of 

Present  Value  of 

Total  Present 

Year 

Benefits/Savings 

Costs 

Benefits/Savings 

Costs 

Savings 

Value 

1 

500,000 

25,000 

23,365 

467,300 

443,935 

2 

5,000 

4,367 

4,367 

3 

5,000 

4,082 

4,082 

4 

5,000 

3,815 

3,815 

5 

5,000 

3,565 

3,565 

6 

5,000 

5,000 

200,000 

3,332 

136,592 

133,260 

7 

5,000 

3,114 

3,114 

8 

5,000 

2,910 

2,910 

9 

5,000 

2,720 

2,720 

10 

5,000 

2,542 

2,542 

11 

5,000 

5,000 

200,000 

2,376 

97,396 

95,020 

12 

5,000 

2,220 

2,220 

13 

500,000 

207,500 

207,500 

14 

5,000 

1,939 

1,939 

15 

5,000 

1,812 

1,812 

16 

5,000 

5,000 

200,000 

1,694 

69,434 

67,740 

17 

5,000 

1,583 

1,583 

18 

5,000 

1,480 

1,480 

19 

5,000 

1,383 

1,383 

20 

5,000 

1,292 

1,292 

21 

5,000 

25,000 

200,000 

6,038 

49,508 

43,470 

22 

5,000 

1,129 

1,129 

23 

5,000 

1,055 

1,055 

24 

5,000 

986 

986 

25 

500,000 

92,100 

92,100 

26 

5,000 

5,000 

200,000 

861 

35,301 

34,440 

27 

5,000 

805 

805 

28 

5,000 

752 

752 

29 

5,000 

703 

703 

30 

5,000 

657 

657 

Task  2.  Cooling-tower  pumps 


Assumptions: 

a.  Assume  implementation  of  the  teehnologies  on  30  (30)  pumps  at  Fort 

Bragg.  Replacement  costs  are  assumed  to  be  $30,000  (materials  and  labor) 
per  pump  or  $900K  total.  Assume  replacement  is  needed  immediately. 
Pumps  are  basically  completely  failed  within  five  (5)  years  using  current 
technology. 

b.  Even  with  routine  inspection  and  maintenance,  failures  of  the  pumps  will 

still  occasionally  occur  with  a  direct  (emergency  repairs)  and  indirect  (loss 
of  mission  capability)  cost  impact  ($200K)  figured  on  a  periodic  basis  of 
every  3  years. 
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c.  Cooling-tower  pumps  currently  require  annual  inspection  and  repair  at  $5K 
total  per  year. 


d.  The  pumps  coated  with  the  high  performance  coatings  are  expected  to  be 
virtually  maintenance-free  for  a  minimum  fifteen  (15)  years  with  inspec¬ 
tion  every  five  (5)  years  in  between  replacement.  (This  technology  may  al¬ 
so  be  applicable  to  700  smaller  cooling-tower  pumps  which  are  not  being 
considered  in  the  calculations  at  this  time.) 

Return  on  Investment  Calculation 

Investment  Required  |  260,000| 

Return  on  Investment  Ratio 
Net  Present  Value  of  Costs  and  Benefits/Savings  1,153,746  3,290,342|  2,136,596| 


A 

B 

C 

D 

E 

F 

G 

H 

Future 

Baseline  Costs 

Baseline 

New  System 

New  System 

Present  Value  of 

Present  Value  of 

Total  Present 

Year 

Benefits/Savings 

Costs 

Benefits/Savings 

Costs 

Savings 

Value 

8|22]  PercentI  822%| 


1 

900,000 

900,000 

841,140 

841,140 

2 

5,000 

4,367 

4,367 

3 

5,000 

4,082 

4,082 

4 

5,000 

200,000 

156,395 

156,395 

5 

5,000 

3,565 

3,565 

6 

900,000 

5,000 

3,332 

599,670 

596,339 

7 

5,000 

200,000 

127,654 

127,654 

8 

5,000 

2,910 

2,910 

9 

5,000 

2,720 

2,720 

10 

5,000 

200,000 

104,202 

104,202 

11 

900,000 

5,000 

2,376 

427,590 

425,215 

12 

5,000 

2,220 

2,220 

13 

5,000 

200,000 

85,075 

85,075 

14 

5,000 

1,939 

1,939 

15 

5,000 

1,812 

1,812 

16 

900,000 

900,000 

200,000 

304,830 

372,570 

67,740 

17 

5,000 

1,583 

1,583 

18 

5,000 

1,480 

1,480 

19 

5,000 

200,000 

56,683 

56,683 

20 

5,000 

1,292 

1,292 

21 

900,000 

5,000 

1,208 

217,350 

216,143 

22 

5,000 

200,000 

46,269 

46,269 

23 

5,000 

1,055 

1,055 

24 

5,000 

986 

986 

25 

5,000 

200,000 

37,761 

37,761 

26 

900,000 

5,000 

861 

154,980 

154,119 

27 

5,000 

805 

805 

28 

5,000 

200,000 

30,832 

30,832 

29 

5,000 

703 

703 

30 

5,000 

657 

657 
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8.  METRICS  /  TRACKING 

Costs  for  replacement  of  the  mechanical  room  piping  and  joints  and  cooling- 
tower  pumps  and  will  be  developed  and  compared  to  the  actual  costs  to  imple¬ 
ment  the  coatings,  insulation,  water  treatment,  and/or  dehumidification  technolo¬ 
gy  solutions.  Typical  costs  for  maintenance  and  replacement  of  the  pumps  will  be 
collected  from  the  DPW.  Maintenance  costs  for  the  implemented  technologies 
will  compiled  and  compared  and  used  to  develop  a  projection  of  long-term  bene¬ 
fits  and  corrosion-resistant  performance  that  will  then  be  documented  in  the  pro¬ 
ject  interim  technical  report. 
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Appendix  B;  Contractor  Planning  and  Safety 
Documents 


WORK  PLAN 

Corrosion  Technologies  for  Defense  Systems  and  In¬ 
frastructure  (CTDSI) 

Task  2.1  Demonstrate  and  Validate  Technologies  to 
Mitigate  Corrosion  on  Mechanical  Room  Utility  Piping 
and  Cooling-Tower  Pumps  at  Fort  Bragg 

SCHEDULE 

The  CTDSI  task,  “Demonstrate  and  Validate  Teehnologies  to  Mitigate 
Corrosion  on  Meehanieal  Room  Utility  Piping  and  Cooling -Tower  pumps 
at  Fort  Bragg,”  has  the  following  notable  milestones  and  procurement, 
testing,  and  closeout  activities: 


MILESTONE  CHART 

EVENT 

TIME 

Project  Coordination  Meeting 

May  2007 

Subcontract  Awarded  /  Pre-Work  Conference 

July  2007 

Pre-Job  Meeting  (scheduling  contingent  on  key  personnel  availability) 

October  2007 

Technologies  Selected  for  Implementation  in  Mechanical  Rooms 

October  2007 

Technologies  Selected  for  Implementation  in  Cooling  Towers 

October  2007 

Selected  Technologies  Implemented  in  Mechanical  Rooms 

November  2007 

Selected  Technologies  Implemented  in  Cooling  Towers 

November  2007 

Perform  Initial  Assessment  of  Performance 

January  2008 

Perform  Additional  Performance  Assessments 

July  2008 

Complete  ROI  Validation 

August  2008 

Complete  Interim  Technical  Report 

September  2008 

Complete  Documentation  (includes  Interim  Tech  Report,  Procurement 
Specification,  etc.) 

September  2008 
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Note  that  for  billing  purposes,  this  MANDAREE  contract  has  established  a 
monthly  billing  schedule. 

HEALTH  AND  SAFETY  PLAN 

CTC  is  an  ISO  14001-certified  company,  with  an  extant  system  for  moni¬ 
toring  environmental,  health,  and  safety  issues.  As  part  of  this  ISO  system, 
CTC  evaluates  and  summarizes  a  project’s  physical  risks  and  legal  implica¬ 
tions,  including  any  activities  performed  by  subcontractors,  prior  to  initia¬ 
tion  of  work. 

Program  Management 

CTC’s  Environmental,  Health,  and  Safety  Management  System  (EMS)  en¬ 
compasses  employee  training,  physical  qualification,  accident  reporting 
and  recordkeeping,  emergency  plans,  and  daily  safety  briefings.  The  sys¬ 
tem  also  extends  to  subcontractors  operating  under  CTC  oversight. 

CTC  will  maintain  and  operate  the  health  and  safety  aspects  of  this  effort 
in  compliance  with  the  ISO  14001  EMS.  While  it  is  recognized  that  the  as¬ 
pects  of  the  ISO  9001  EMS  may  differ  from  those  of  Eort  Bragg,  they  will 
serve  as  a  baseline  for  the  Health  and  Safety  Plan  for  this  effort. 

CTC  will  provide  the  necessary  personnel,  materials  and  all  other  items 
essential  to  this  aspect  of  the  assigned  tasks.  All  selected  technologies  to  be 
implemented  will  be  presented  to  and  approved  by  the  relevant  Eort  Bragg 
personnel  before  being  implemented  on  site.  Technical  Data  Sheets,  Mate¬ 
rial  Safety  Data  Sheets,  and  any  other  relevant  materials  describing  the  po¬ 
tential  for  safety  and/or  health  hazards  will  be  provided  to  all  parties  be¬ 
fore  work  is  initiated. 

Sanitation 

The  worksite  is  an  active  U.S.  military  facility  with  appropriate  sanitary 
facilities.  If  such  sanitation  facilities  (e.g.,  drinking  water  and  toilets)  are 
not  available  within  a  reasonable  distance  of  the  worksite  itself,  then  the 
contractor  and/or  relevant  subcontractors  will  supply  appropriate  portable 
alternatives. 
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Medical  and  First-Aid  Requirements 

Prior  to  start  of  work,  arrangements  shall  be  made  for  medical  facilities 
and  personnel  to  provide  prompt  attention  to  the  injured,  should  such  oc¬ 
cur,  and  for  consultation  on  occupational  safety  and  health  matters  as 
needed. 

Emergency  phone  numbers  appropriate  for  Fort  Bragg  will  be  prominently 
displayed  at  each  work  location,  and  the  workers  will  have  a  first  aid  kit 
(with  supplies  appropriate  to  the  type  of  work)  at  the  worksite  or  conven¬ 
iently  nearby  (See  Table  3-1  of  EM  385-1-1). 

Personal  Protective  and  Safety  Equipment,  and  Hazardous  Sub¬ 
stances,  Agents,  and  Environments 

Based  on  hazard  evaluations  (conducted  by  supervisors),  the  contractor 
and/or  relevant  subcontractors  shall  select,  and  have  each  affected  worker 
use,  the  appropriate  personal  protective  equipment  (PPE)  that  will  protect 
the  worker  from  hazards.  The  contractor  and/or  relevant  subcontractors 
shall  communicate  PPE  decisions  to  each  affected  worker  and  select  PPE 
that  properly  fits  each  affected  worker.  Workers  shall  use  all  PPE  that  may 
be  required  to  maintain  their  exposure  within  acceptable  limits. 

Hazardous  substances  such  as  those  involved  in  working  with  chemicals, 
coatings,  paint  thinners,  adhesives,  etc.  will  be  handled  and  disposed  of 
properly,  as  required  by  CTC’s  ISO  14001  system  and  relevant  local  and 
federal  regulations. 

Signs 

Signs,  tags,  and  labels  will  be  provided  to  give  adequate  warning  and  cau¬ 
tion  of  hazards  and  instruction  and  directions  to  workers  and  the  public. 

Fire  Prevention  and  Protection 

The  existing  facilities  should  have  extant  fire  prevention  and  response 
plans,  which  will  be  consulted.  Available  on-site  fire  suppression  equip¬ 
ment  will  be  noted.  The  CTC  ISO  14001  system  covers  appropriate  over¬ 
sight  and  planning  for  fire  prevention,  suppression,  and  protection  on  the 
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worksite  through  proper  scrutiny  of  subcontractor  procedures,  capabili¬ 
ties,  prior  experience,  and  training  as  required. 

If  required,  adjustments  to  existing  fire  prevention  plans  will  be  written 
for  facilities  and  project  sites.  The  revised  Plan  will  update  a  list  of  the  ma¬ 
jor  workplace  fire  hazards,  potential  ignition  sources,  the  types  of  fire  sup¬ 
pression  equipment  or  systems  appropriate  to  the  control  of  fire,  assign¬ 
ments  of  responsibilities  for  maintaining  the  equipment  and  systems, 
personnel  responsible  for  controlling  the  fuel  source  hazards,  and  house¬ 
keeping  procedures,  including  the  removal  of  waste  materials.  It  shall  be 
used  to  brief  employees  and  emergency  first  responders  on  the  fire  haz¬ 
ards,  the  materials  and  processes  to  which  they  are  exposed,  and  the 
emergency  evacuation  procedures. 

Welding  and  Cutting,  Hand  and  Power  Tools 

It  is  not  anticipated  that  the  installation  of  the  equipment  at  the  different 
facilities  will  entail  the  use  of  welding  and  cutting  tools.  If  it  becomes  nec¬ 
essary  to  employ  such  tools,  the  CTC  ISO  14001  system  covers  use  of  dan¬ 
gerous  tools,  including  planning  for  injuries  and  fires  that  might  be  caused 
by  welding  and  cutting  tools.  In  addition,  personnel  will  be  trained  in  safe 
operation  and  first  aid  as  part  of  the  system. 

Welders,  cutters,  and  their  supervisors  will  be  trained  in  the  safe  operation 
of  their  equipment,  safe  welding/cutting  practices,  and  welding/cutting 
respiratory  and  fire  protection.  Review  of  the  American  Industrial  Hygiene 
Association  (AIHA)  publication  "Welding  Health  and  Safety:  A  Field 
Guide  for  OEHS  Professionals"  is  recommended. 

Material  Handling,  Storage,  and  Disposal 

As  governed  by  the  CTC  ISO  14001  system,  due  care  will  be  taken  during 
work  activities  involving  the  handling  and  storage  of  heavy  and  bulky  ma¬ 
terials. 


Further,  work  sites  will  be  maintained  in  a  neat  and  orderly  fashion.  Work 
areas  will  be  inspected  at  the  end  of  the  day  for  adequate  housekeeping 
and  findings  shall  be  reported.  Inadequate  conditions  will  be  corrected. 
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Contractor  Quality  Control  (CQC)  Plan 

CTC’s  quality  control  system  addresses  the  following  requirements: 

•  CTC  will  perform  all  inspection  and/or  testing  required  by  this  contract 
per  its  existing  ISO  9001  quality  control  system.  (Unless  the  inspection 
and  testing  is  specifically  designated  to  be  performed  by  the  Govern¬ 
ment  to  ensure  compliance  to  all  contract  requirements.) 

•  CTC’s  ISO  9001  system  tracks  plans,  procedures,  and  organization  nec¬ 
essary  to  provide  the  required  materials,  equipment,  workmanship, 
fabrication,  installation,  and  operations.  The  CTC  ISO  9001  system  is 
able  to  cover  installation  operations,  including  fabrication  onsite  and 
offsite,  and  takes  into  account  the  work  schedule/installation  plan. 

•  After  award  and  before  any  site  work  is  to  proceed  under  the  contract, 
CTC  will  hold  a  Pre-Job  Meeting  at  Fort  Bragg  with  the  ERDC-CERL 
PM  and  Port  Bragg  personnel  to  discuss  the  Work  Plan  (including  the 
CQC  system).  During  the  meeting,  a  mutual  understanding  of  the  plan 
details  shall  be  developed  including  the  forms  for  recording  the  CQC 
operations,  control  activities,  testing,  administration  of  the  system,  in¬ 
cluding  fabrication  onsite  and  offsite,  and  the  interrelationship  of  CTC 
and  Government  control  and  surveillance. 

•  Minutes  of  the  Pre-Job  Meeting  will  be  prepared  and  signed  by  CTC, 
the  ERDC-CERL  PM,  and  Port  Bragg  DPW  and  will  become  a  part  of 
the  contract  file. 

•  In  addition  to  the  application  of  the  corporate-wide  Quali¬ 
ty/Environmental,  Health  and  Safety  Management  System 
(QMS/EMS),  CTC  will  utilize  the  Daily  Quality  Control  Report  form 
that  was  provided  with  the  Task  Order,  as  shown  below. 

•  An  overview  of  CTC’s  ISO  9001  and  14001  management  systems  are 
provided  below,  following  the  Daily  Quality  Control  Report  form,  in  the 
section,  “CTC  QMS/EMS  Overview.” 
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DAILY  QUALITY  CONTROL  REPORT 

Contract  Number:  _  Date: 

_  Rpt  No. _ 

Contract  Title:  _ 

Location : _ 

Weather:  Clear  _  P. Cloudy  _  Cloudy  _  Rainfall  _ 

( _ %  of  workday) 

Temperature  during  workday:  High  _  degrees  F.  Low 

_  degrees  F. 

1.  WORK  PERFORMED  BY  CONTRACTOR/ SUBCONTRACTOR (S) : 

Contractor  Name  No.  of  Workers  Crafts/Hours  Work  per¬ 
formed 


2.  EQUIPMENT  DATA: 

Type,  Size,  Etc.  Owned/Rented  Hours  Used  Hours  Standby 


3.  QUALITY  CONTROL  INSPECTIONS  AND  RESULTS:  (Include  a 
description  of  preparatory,  initial,  and/or  follow  up 
inspections  or  meetings;  check  of  subcontractors  work 
and  materials  delivered  to  the  site  compared  to  sub¬ 
mittals  and/or  specifications;  comments  on  the  proper 
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storage  of  materials;  include  comments  on  corrective 
actions  to  be  taken) : 


4.  QUALITY  CONTROL  TESTING  AND  RESULTS  (comment  on 
tests  and  attach  test  reports) : 


5.  DAILY  SAEETY  INSPECTIONS  (Include  comments  on  new 
hazards  to  be  added  to  the  Hazard  Analysis  and  correc¬ 
tive  action  of  any  safety  issues)  : 


6.  REMARKS  (Include  conversations  with  or  instructions 
from  the  Government  representatives;  delays  of  any 
kind  that  are  impacting  the  job;  conflicts  in  the  con¬ 
tract  documents;  comments  on  change  orders;  environ¬ 
mental  considerations;  etc.): 


CONTRACTOR'S  VERIEICATION :  The  above  report  is  com¬ 
plete  and  correct.  All  material,  equipment  used,  and 
work  performed  during  this  reporting  period  are  in 
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compliance  with  the  contract  documents  except  as  noted 
above . 


CONTRACTOR  QC  REPRESENTATIVE 

APPENDIX  Ai;  CTC  QMS/EMS  Overview 

CTC  has  a  corporate  wide  Quality/Environmental,  Health  and  Safety 
Management  System  (QMS/EMS)  that  is  comprised  of  industry  best  mod¬ 
els  including  ISO  9001  (Quality)  and  14001  (Environmental),  AS9100 
(Aerospace)  and  CMMI-SE/SW®,  Version  1.1  (Systems/Software  Engi¬ 
neering). 


CTC  was  one  of  the  first  nonprofit  research  and  development  organiza¬ 
tions  to  simultaneously  certify  to  both  the  ISO  9001  and  14001  interna¬ 
tional  standards,  doing  so  in  1998.  All  CTC  locations  conform  to  the  re¬ 
quirements  of  these  international  management  system  standards,  and  they 
provide  the  foundation  for  all  of  our  business  processes.  Additional  quality 
benchmarks  such  as  CMMI  and  AS9100  have  been  adopted  to  guide  and 
support  those  activities  that  require  more  stringent  quality  controls.  Sur¬ 
veys  are  sent  to  every  client  on  every  project  to  assess  client  satisfaction. 


Professional 

Certification 

Certification/Registration 

Entity 

Date  of  Original 
Certification 

Renewal  Date  1 

ISO 

9001/ANSI/ASQC 

09001:2000 

SGS  SSC  (Systems  and 
Services  Certification) 

August  1998 

August  2009 

ISO  14001:2004 

SGS  SSC  (Systems  and 
Services  Certification) 

August  1998 

August  2009 

AS9100:2004 

SGS  SSC  (Systems  and 
Services  Certification) 

April  2005 

April  2008 

Capability  Maturity 
Model  Integrated  for 
Systems 

Engineering/Software 
Engineering  (CMMI- 
SE/SW)  Version  1.1© 
Maturity  Level  3 

Abelia 

Corp/MultiDimensional 
Maturity  (SEI  Authorized 

Lead  Assessor) 

March  2003 

There  is  no 

recurring 

certification/ 

required 

“Renewal” 

period  under  the 

CMMI 

assessment 

system. 
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Key  Components  of  CTC’s  Quality  Management  System  CQMS) 

Standard  Operating  Procedures 


CTC’s  quality  efforts  reduce  variability  and  minimize  project  risks  through 
standardized  operating  procedures  that  include  detailed  responsibilities 
for  project  personnel,  line  management,  and  corporate  support  functions 
(e.g.  contracts,  procurement,  finance,  human  resources)  covering  key  ele¬ 
ments  of  project  planning  and  execution.  All  aspects  of  project  manage¬ 
ment,  from  contract/solicitation  review  through  product/service  delivery, 
are  controlled  via  these  documented  procedures  and  periodic  conformance 
assessments  (i.e.,  audits).  The  result  is  reduced  risk  (cost,  schedule,  tech¬ 
nical),  cost  savings/avoidance,  and  improved  efficiency  for  our  clients. 

Performance  Objectives 


Monthly  tracking  of  key  performance  indicators  ensures  early  detection  of 
potential  issues  and  subsequent  initiation  of  corrective/preventive  action 
prior  to  customer  impact.  CTC  measures  itself  against  the  same  criteria  the 
government  uses,  and  asks  its  clients  to  do  the  same  (client  surveys). 
Broader  program  metrics  allow  for  thoughtful  and  strategic  decisions  on 
program  direction  and  objectives.  Lastly,  functional  area  metrics  such  as 
procurement  response  time,  information  services,  and  corrective  action 
efficiency  measure  the  effectiveness  of  our  business  processes.  The  Quality 
Committee  reviews  performance  against  a  set  of  Quality  Objectives,  and 
takes  action  as  necessary  when  trends  and  statistical  analyses  indicate  po¬ 
tential  areas  of  concern.  CTC’s  quality  program  assures  that  customers  re¬ 
ceive  the  highest  product  quality  and  service  performance  in  the  most  cost 
effective  manner. 

Regular  client  interactions  and  the  use  of  a  common  set  of  performance 
metrics  ensures  our  responsiveness,  reduces  program  risk,  and  provides 
the  client  with  full  visibility  for  all  resources. 
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Internal/External  Audits  and  Assessments 

Regularly  scheduled  audits  (both  internal  and  third-party)  are  a  key  com¬ 
ponent  of  the  QMS/EMS  in  evaluating  conformance  against  requirements 
and  identifying  additional  opportunities  for  improvement.  Several  internal 
system  audits  are  conducted  annually  along  with  annual  and  semi-annual 
third-party  audits  (depending  on  office  size).  This  robust  “inspection”  pro¬ 
cess  monitors  project  management  activities,  support  service  perfor¬ 
mance,  and  the  overall  quality  of  products/services  on  an  on-going  basis. 
Clients  can  rest  assured  that  potential  issues  will  be  identified  before  prob¬ 
lems  surface,  the  appropriate  improvement  measures  instituted,  and  the 
effectiveness  of  those  measures  evaluated.  Additional  benefits  can  be  ob¬ 
tained  for  clients  requiring  on-site  vendor  assessments  or  quality  inspec¬ 
tions  as  CTC’s  quality  certifications  and/or  audit  program  often  meets 
those  requirements.  This  provides  additional  cost  and  schedule  savings  to 
our  clients. 

Process  Improvement  Monitoring  System 


CTC’s  most  significant  quality  system  improvement  initiatives  have  been  a 
result  of  its  process  improvement  monitoring  system.  Two  key  compo¬ 
nents  of  this  system  are  Action  Requests  -  dealing  specifically  with  issues 
that  need  to  be  corrected  or  preventive  measures  that  need  to  be  instituted 
to  avert  potential  problems,  and  System  Improvements  -  dealing  with 
process  enhancements  related  to  quality,  efficiency,  cost,  or  Environmen¬ 
tal,  Health  and  Safety  (EHS)  performance. 

Eor  corrective  and  preventive  actions,  root  causes  are  recognized  and  “fix¬ 
es”  are  identified,  assigned,  tracked,  implemented,  and  verified  for  effec¬ 
tiveness.  Actions  taken  on  one  program  can  have  a  direct  impact  on  other 
programs. 

In  terms  of  System  Improvements,  each  and  every  employee  has  a  respon¬ 
sibility  to  identify  opportunities  for  process  improvements.  On  average, 
nearly  40%  of  all  system  improvement  process  changes  are  initiated  by 
CTC  employees  and  designed  specifically  to  reduce  waste  and  variability  in 
our  processes.  System  improvements  have  lowered  costs  and  enhanced  the 
quality  of  our  products  and  services  -  directly  benefiting  our  customers. 
These  practices  ensure  that  the  client  gains  continual  process  improve¬ 
ment  through  best  practices  and  lessons  learned. 
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COROTHANE®! 

MIO-ALUMINUM 

B65S14 


PRODUCT  INFORMATION  R-sed  n/os 

Product  Description 

Recommended  Uses 

COROTHANE  1  MIO-ALUMINUM  Is  a  single  component.  VOC 

For  use  over  prepared  surfaces  in  industrial  environments: 

compliant,  moisture  cunng.  aiuminum  and  Micaceous  Iron 

•  Heavy  duty  interior  and  exterior  structural  coating 

Oxide  (MIO)  filled,  urethane  pnmer.  intermediate  coating,  or 

•  High  performance,  one  coat  or  multiple  coat,  coating  for 

finish.  It  has  excellent  surface  wetting  properties  and  pro- 

steel,  aluminum,  concrete,  and  most  plastics  in  industrial 

vides  extended  racoatabillty. 

and  marine  environments 

•  Excellent  adhesion  to  most  substrates 

•  Universal  phmer  for  poorly  prepared  surfaces,  old  paint. 

•  Low  temperature  application  -  dO'wn  to  20'F 

tightly  adherent  rust.  ..eathered  galvanized  steel,  and  con- 

•  Excellent  durability 

Crete 

•  Outstanding  abrasion  resistance 

•  Excellent  intermediate  coat  providing  superior  adhesion  of 

•  Excellent  corrosion  and  chemical  resistance 

•  Recoat  up  to  30  days 

subsequent  coats 

Product  Characteristics 

Performance  Characteristics 

Finish:  Matte 

System  Tested:  (unless  olher.vise  Indicated) 

Substrate  Steel 

Color:  Aluminum 

Surface  Preparation:  SSPC-SP6 

1  ct  Corothane  1  MID-Aluminum  ®  3.0  mils  dft 

Volume  Solids:  65%  t  2% 

Weight  Solids:  77%  ±  2% 

1  ct:  Corothane  1  ironOx  B  ®  4.0  mils  dft 

1  ct:  Corothane  1  Aliphatic  @  3.0  mils  dft 

Adhesion: 

VOC  (EPA  Method  24):  <340  g/L:  2.80  Ib/gal 

Method:  ASTM  D4541 

Result:  1000  psi 

Recommended  Spreading  Rate  per  coat: 

Corrosion  Weathering: 

Wet  mils:  3.0  -  4.5 

Method:  ASTM  D5894,  1700  hours.  5  cycles 

Dry  mils:  2.0  -  3.0 

Result  Rating  9  per  ASTM  0714  fOr  blistenng 

Coverage:  348  -  521  sq  ft'gal  approximate 

Raur>9  9  per  ASTM  D610  for  rusting 

Direct  Impact  Resistance: 

Drying  Schedule  @  3.5  ®  mils  wet  @  50*/.  RH: 

Method:  ASTM  D2794 

@  40"F  ®  77T  @  100’F 

Result:  140  In  lb 

To  touch:  4  hours  2  hours  1  hour 

Dry  Heat  Resistance: 

To  recoat 

Method:  ASTM  D2485 

minimum:  16  hours  7  hours  3  hours 

Result:  300  F 

maximum:  30  days  30  days  30  days 

Flexibility: 

To  cure:  5  days  3  days  1  day 

Method  ASTM  D522.  180  bend.  1/8"  mandrel 

Dryv^  tfT»  sterrperaKre  humidity,  arid  teri  Viickr^ess  deperident 

Result:  Passes 

Mxade  surface  i(  mnxmjm  recool  bme  IS  exceeded 

Moisture  Condensation  Resistance: 

Method:  ASTM  04585.  100  F.  300  hours 

Shelf  Ufa:  12  months,  unopened 

Result:  Passes 

Store  Indoors  at  40‘F  to  100’F 

Pencil  Hardness:  Corothane  1  MIO-Aiumlnum  only 

Method:  ASTM  D3363 

Flash  Point:  103T.  PMCC 

Result:  2B 

Salt  Fog  Resistance: 

Reducer/Clean  Up: 

Method:  ASTM  B117.  2300  hours 

Spray:  Reducer  S15.  R7K15 

Result:  Rating  10  per  ASTM  0610  (or  rusting 

Brush  and  Roll:  Reducer  SIOO.  R7K100 

VOC  Exempt:  Reducer  R7Kt11 

Rating  10  per  ASTM  0714  for  bllstertng 

Poiyurelhar>e 
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5.10 

COROTHANE®! 

MIO-ALUMINUM 

B65S14 


PRODUCT  INFORMATION 

Recommended  Systems 

Surface  Preparation 

steel; 

1  ct.  Corothane  1  MlO-Alumlnum  @  2.0  -  3.0  mils  dlt'cl 

1  ct.  Corothane  1  IronO*  B  ®  3.0  -  5.0  mils  dft 

1  ct  Corothane  I  Aliphatic  Finish  Coal 

®  2.0  -  3.0  mils  dfl'ct 

or  Corothane  I  HS  ®  2.0  -  3.0  mils  cffl 

or  Corothane  I  Ironox  A  HS  ®  2.5  •  3.5  mils  dft 

Steel: 

2  cts  Corothane  1  MIO-Alumlnum  ®  2.0  •  3.0  m0s  dfl/cl 

Steel:  (Zinc  Primer) 

1  ct  Corothane  I  GalvaPac  Zinc  Primer 

®  3.0  •  4.0  mils  dft 

2  cts.  Corothane  1  MIO-Alumlnum  ®  2.0  -  3.0  mas  dfl'ct 

Concrete:  (Smooth) 

2  cts.  Corothane  1  MIO-Alumlnum  @  2.0  -  3.0  mUs  dtVcl 

Concrete:  (Rough) 

1  ct.  Kem  Catl-Coal  HS  Epoxy  Flller'Sealer 

®  10.0  -  30.0  mils  dfl/ct.  as  required  to  fill  voids 
and  provide  a  continuous  substrate. 

2  cts.  Corothane  I  MIO-Alumlnum  ®  2.0  -  3.0  mUs  dtVct 

Galvanized: 

1-2  cts.  Corothane  1  MIO-Alumlnum  ®  2.0  -  3.0  mils  dft/ct 
(Check  Compatibility) 

Aluminum: 

1-2  cts.  Corothane  1  MIO-Alumlnum  ®  2.0  -  3.0  mUs  dft/ct 
(Check  Compatibility) 

Previously  Painted  Surfaces: 

1-2  Cts.  Corothane  1  MIO-Alumlnum  @  2.0  -  3.0  mils  dfl'ct 
(Check  Compatibility) 

The  systems  listed  above  are  representative  of  the  product's 
use.  Other  systems  may  be  appropriate. 

Surface  must  b«  clean,  diy.  and  In  sound  condition.  Remove 
all  oil.  dust,  grease,  dirt,  loose  rust,  and  other  foreign  material 
to  ensure  adequate  adhesion, 

Refer  to  product  AppUcation  Bulletin  for  detailed  surface  prepa¬ 
ration  Information. 

Minimum  recommended  surface  preparation; 

Irons  Steel:  SSPC-SP2'3 

Concrete:  SSPC-SP13/NACE  6.  or  ICRI 

03732.  CSP  1-3 

Galvanized:  SSPC-SP1 

Aluminum:  SSPC-SP1 

Previously  Painted  SSPC-SP2  or  SP3 

Tinting 

Do  not  tint. 

Appucation  Conditions 

Temperature: 

air  and  surface:  20’F  minimum.  100’F  maximum 

material:  45  F  minimum 

Do  not  apply  over  surface  Ice 

Relative  humidity:  Can  be  applied  at  relative  humidi¬ 

ties  up  to  95%. 

Refer  to  product  AppUcatlon  Bulletin  for  detailed  application 
Information. 

Ordering  Information 

Packaging:  1  and  5  gallon  containers 

Weight  per  gallon:  10.5 1  0.2  lb 

Safety  Precautions 

Refer  to  the  MSDS  sheet  before  use 

Published  technical  data  and  instructions  are  subject  to 
change  without  notice.  Contact  your  Sheiv.1n-Wllliams  repre¬ 
sentative  for  additional  technical  data  and  Instructions. 

OlSCLAIKER 

Warranty 

T)ie  nformatnn  and  recommendations  set  toith  tfvs  Product  Data  Sheet  are 
based  upon  tests  conducted  by  or  on  behalf  of  The  Shenmn-WMams  Company 
Such  inkxmatwn  arid  recommendations  set  forth  herein  are  sii))ect  to  change 
and  pertain  to  the  product  offered  at  the  lime  of  pubHcahon  ConsuR  your 
Shervun-WAiams  representative  to  oMam  the  most  recent  Product  Data  Infor¬ 
mation  and  Appticabon  Bulletin 

The  ShenMrV'Wiuiams  Company  warrants  oir  products  to  he  free  of  manutactur- 
ffig  defects  n  accord  with  ^ipiicabte  Sherwn-wuiiafns  Quabiy  control  procedures 
LtahMy  lor  products  proven  defective,  if  any.  is  tmited  to  repfacemem  of  the 
defective  product  or  the  retond  of  the  purchase  pcKe  paid  for  the  defective 
product  as  determined  by  SherwMVWiiiams  NO  OTHER  warranty  OR  OUAR- 
ANTEE  Of  ANY  KMD  IS  MADE  BY  SHERWIN-WILLIAMS.  EXPRESSED  OR 
IMPLIED.  STATUTORY.  BY  OPERATION  Of  LAW  OR  OTHERWISE.  INCLUD¬ 
ING  MERCHANTABILITY  AND  FITNESS  FOR  A  PARTICULAR  PURPOSE 
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APPLICATION  BULLETIN  R-ised  n/os 

Surface  Preparation 

Application  Conditions 

Surface  must  be  dean,  dry,  and  ri  sound  oondibcin  Removeolcil.dusl. 
grease,  din .  loose  rust,  arxf  other  foreign  maienai  to  ensure  adequate 
adhesion 

Iron  &  Steel 

Remove  all  oi  and  grease  from  surface  by  Scrfvent  Oeerwg  per  SSPC- 
SP1  Mrwnum  surface  preparation  ts  Hand  Power  Tod  per  SSPC* 
SP23  For  better  performarKe.  use  Near  WhieMetaiBlayClearwig  per 
SSPC-SPtO''NAC£2  Coat  any  bare  steel  the  same  day  as  it  is  dearied 
or  before  flash  rustmg  occurs 

Aluminum 

Remove  aloit.  grease,  dtfl.  oxide  and  other  foreign  matenal  by  Solvent 
Oeenmg  per  SSPC-SP 1 

Galvanized  Steel 

Allow  lo  weather  a  nwamum  of  SIX  months  prior  to  ooatng  Removeal 
ofl.  grease,  dit.  oxKto  and  other  foret^i  material  by  Solvent  Cleaning  per 
SSPC-SPI  When  wealhenng  IS  not  possAile.  or  the  surface  has  been 
treated  with  chromates  or  sAcatas.  fi^  Solvent  Clean  per  $$PC-SP  1 
arxj  apply  a  test  patch  Allow  pamt  to  dry  at  least  one  week  before 
lestMig  adhesion  If  adhesion  spoor,  brush  btasimg  per  SSPC-$P7g 
necessary  to  renxive  these  treatments  Rustygatvanrzmgrequvesa 
nvMmmi  d  Hand  Tod  Cteanmg  per  SSPC-SP2.  pnme  Ihe  area  9>e  same 
day  as  cleaned 

Poured  Concrete 

New 

For  surface  preparation,  refer  to  SSPC-SP  t  i'NACE  6.  or  ICRI 03732. 
CSP  1*3  Surface  must  be  dean.  dry.  sound,  arxj  offer  sufficient  proflte 
to  achieve  adeciuate  adhesion  Meumum  substrate  cure  is  28  <toys  at 
75*F  Remove  all  form  release  agents.  cunr>goompourxfs,  salts,  efflo¬ 
rescence.  laitance.  and  other  foreign  matter  by  sandbtastir>g. 
shotblastvig.rnechanicdscaiiicalion.orsutablecherncalrnearis  Refer 
IOASTK104260  Rnse  thoroughly  to  achieve  a  firxil  pH  between  8  0 
arxllO  O  Allow  to  dry  thoroughly  prior  to  coating 

Old 

Surface  preparation  is  done  m  much  the  same  manner  as  new  oon- 
Crete,  however,  the  oorKrefe  1$  oontammoted  wflh  oris,  grease,  chamt- 
cals,  etc .  they  must  be  removed  by  cleaning  with  a  s(roi>g  detergent 
Refer  to  ASTM  042S8  Form  retease  agents,  hardeners,  etc  must  be 
renxived  by  sandblasting,  shotbtastvig.  mechanical  scarification,  or 
suitable  chemical  means  If  surface  deterioration  presents  art  unac- 
ceptabfy  rough  sifface.  Kern  CabCoat  H$  Epoxy  Ffier  Sealer  isrecom- 
merxtod  to  pdch  arxf  resiftace  damaged  corKrete 

Frit  an  cracks,  voids  arxtbughdes  with  ArmorSeai  Crack  FAer 

Alwayt  follow  the  standard  methods  listed  below: 

ASTM  D4258  Standard  PractKe  for  Cieanng  CotKrete 

ASTKt  04259  Starxfard  Practice  for  Abrading  CorKTote 

ASTkt  04280  Standard  Practice  for  Elchvig  Concrete 

ASTkt  F 1 869 Standard  Test  ktethod  for  ktoasurvig  Moisture  Vtapor  Envs- 
sion  Rate  of  Concrete 

$SPC-SP  1 3t4aoe  6  Surface  Preparation  of  Concrete 

ICRI  03732  Concrete  Surface  Pre^atKX) 

Pre>4ousty  Painted  Surfaces 

Iftfisoindoorxjriicin.cleanthesurfaoeofalforeignmatenai  Smooth, 
hard  or  glossy  coatings  arxJ  surfaces  shoirid  be  dulled  by  abrading  the 
surface  Apply  a  test  area,  allowing  pamt  to  dry  one  week  before 
testing  adhesion  If  adhesion  is  poor,  or  if  this  product  attacks  the 
previous  (rush,  removal  of  the  previous  coatsig  may  be  necessary  If 
pamt  IS  peeling  or  badly  weathered,  dean  surface  to  sourxj  substrate 
and  treat  as  a  new  surface  as  above 

Temperature: 

air  and  surface:  20T  minimum.  lOO'F  maximum 

material:  45’F  minimum 

Do  not  apply  over  surface  Ice 

Relative  humidity:  Can  be  applied  et  relative  humidi¬ 

ties  up  to  95%. 

Appucation  Equipment 

The  follOA'ing  Is  a  guide.  Changes  in  pressures  and  tip  sizes 
may  be  needed  for  proper  spray  characteristics.  Always  purge 
spray  equipment  before  use  v.ith  listed  reducer.  Any  reduction 
must  be  compliant  with  existing  VOC  regulations  and  com¬ 
patible  with  the  existing  environmental  and  application  coiKli- 
tions. 

Reducer/Clean  Up 

Spray . Reducer  #15.  R7K15 

Brush  and  Roll . Reducer  #100.  R7K100 

VOC  Exempt . Reducer  R7K111 

Airless  Spray 

Pump . .  30:1 

Pressure .  1800  •  2000  psi 

Hose . 1/4-  ID 

Trp . 015" -. 019" 

Filter  .  60  mesh 

Reduction . As  needed  up  to  10%  by  volume 

Conventional  Spray 

Unit . . . Graco  Sinks 

Gun . . . 900  95 

Fluid  Nozzle . 070  66.'65 

Air  Nozzle . 947  66PR 

Atomization  Press . 60-70  psI  60-70  psi 

Fluid  Pressure . 15-20  psi  15-20  psi 

Reduction . As  needed  up  to  10%  by  volume 

Brush 

Brush . . . .  Natural  bristle 

Reduction . As  needed  up  lo  10%  by  volume 

Roller 

Cover . 1/4'  natural  or  synthetic  with 

phenolic  core 

Reduction . As  needed  up  to  10%  by  volume 

If  specific  application  equipment  is  not  listed  above,  equiva¬ 
lent  equipment  may  be  substituted. 

Polyurathan« 
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APPLICATION  BULLETIN 

Application  Procedures 

Performance  Tips 

Surface  preparation  must  be  completed  as  indicated. 

Stir  matertal  thoroughly  prior  to  use  with  a  power  agitator.  Fil¬ 
ter  slo'<vty  through  a  55  mesh  screen 

Apply  paint  at  the  recommended  film  thIcKness  and  spreading 
rate  as  Indicated  below. 

Recommended  Spreading  Rate  per  coat: 

Wet  mils:  3.0  -  4.5 

Dry  mBs:  2.0  -  3.0 

Coverage:  384  -  521  sq  n/gal  approximate 

Drying  Schedule  @  3.5  @  mils  wet  @  50%  RH: 

@40’F  ®77"F  @100”F 

To  touch.  4  hours  2  hours  1  hour 

To  recoat 

minimum;  16  hours  7  hours  3  hours 

maximum:  30  days  30  days  30  days 

To  cure:  5  days  3  days  1  day 

DryngUneislemperalure.txfndily.aixlllmlhiclinessdependenl 

Abrade  suflacaBmaxmumreooetUneisexceeded 

Application  of  coating  above  maximum  or  below  minimum  rec¬ 
ommended  spreading  rate  may  adversely  affect  coating  per¬ 
formance 

stripe  coet  all  crevices,  welds,  and  sharp  angles  to  prevent 
earty  hillure  in  these  areas. 

When  using  spray  application,  use  a  50%  overlap  with  each 
pass  of  the  gun  to  avoid  holidays,  bare  areas,  and  pinholes.  If 
necessary,  cross  spray  at  a  right  angle. 

Spreading  rates  are  calculated  on  volume  solids  and  do  not 
Include  an  application  loss  factor  due  to  surface  profile,  rough¬ 
ness  or  porosity  of  the  surface,  skill  and  technique  of  the  ap¬ 
plicator.  method  of  application,  various  surface  Irregularities, 
material  lost  during  mixing,  spillage,  overthinning,  climatic 
conditions,  and  excessive  fUm  build. 

Excessive  reduction  of  material  can  affect  film  build,  appear¬ 
ance.  and  adhesion 

In  order  lo  avoid  blockage  of  spray  equipment,  clean  equip¬ 
ment  before  use  or  before  periods  of  extended  dovmHme  with 
Reducer  #15.  R7K15. 

Pour  a  small  amount  of  Reducer  #15.  R7K15  over  the  top  of 
the  paint  in  the  can  to  prevent  skinning  or  gelling. 

Place  a  temporary  cover  over  the  pall  lo  keep  excessive  mois¬ 
ture.  condensation,  fog.  or  rain  from  contaminating  the  coat¬ 
ing. 

Corothane  KA  Accelerator  Is  acceptable  for  use.  See  data 
page  5.98  for  details. 

It  Is  recommended  that  partially  used  cans  not  be  sealed/ 
closed  for  use  at  a  later  date. 

Refer  to  Product  Information  sheet  for  additional  performance 
characteristics  and  properties. 

Clean  Up  Instructions 

Safety  Precautions 

Clean  spills  and  splatters  Immediately  with  Reducer  #15. 
R7K15.  Clean  tools  Immediately  after  use  with  Reducer  #15. 
R7K15.  Follow  manufacturer's  safety  recommendations  when 
using  any  solvent. 

Refer  to  the  MSDS  sheet  before  use. 

Published  technical  data  and  instructions  are  subject  to 
change  '.vtthout  notice.  Contact  your  Sherwin-Williams  repre¬ 
sentative  for  additlortal  technical  data  and  instructions. 

Disclaimer 

Warranty 

TTte  mlormaiuon  and  reGommendatxxts  set  forth  n  this  Product  Data  Sheet  are 
based  upon  tests  conducted  by  or  on  behalf  of  The  Shervun  Wittams  Company 
Such  «tformalK>n  and  recommendabons  set  forth  herein  are  subfeci  lo  change 
and  pertain  to  the  product  offered  at  the  txne  of  pubiicaiion  ConsuR  your 
Sherwin-wiKims  representatrve  to  obtam  the  most  recent  Product  Data  iniior- 
mation  and  Appicabon  BuRetm 

Tbe  sttenMA-WMiams  Company  warrants  our  products  lo  be  free  oi  manuractur- 
ng  detects  n  accord  wnn  at^icabte  Sbefwm  wiihams  quaMy  control  procedures 
uaCHirty  lor  products  proven  detecttve.  if  any.  tt  ivnited  to  replacement  of  the 
defective  product  or  me  refund  of  me  purchase  pnce  paid  lor  me  defective 
product  as  detefTTiined  by  Sherwm-Wihiims  NO  OTHEf)  WARRANTY  Of)  GUAR¬ 
ANTEE  OF  ANY  KINO  IS  MADE  8Y  SHERWIN-WlLlANtS.  EXPRESSED  OR 
IMPLIED.  STATUTORY.  BY  OPERATION  OF  LAW  OR  OTHERWISE.  MCLUD- 
ING  MERCHANTABfUTY  AND  FITNESS  FOR  A  PARTICULAR  PURPOSE 

ERDC/CERL  TR-15-5 


101 


MATERIAL  SAFETY  DATA  SHEET 

Be5S14 
08  00 


Section  1  --  PRODUCT  AND  COMPANY  IDENTIFICATION 


PRODUCT  NUMBER  DATE  OF  PREPARATION 

B65S14  30-SEP-07 

PRODUCT  NAME 

COROTHANE®  I  -  Aliphatic  Finish  Coat,  MIO/Aluminum 

MANUFACTURER’S  NAME 

THE  SHERWIN-WILLIAMS  COMPANY 
101  Prospect  Avenue  N.W. 

Cleveland,  OH  44115 

TELEPHONE  NUMBERS  and  WEBSITES 
Product  Information 

www.sherwin-williams.com 

Regulatory  Information 

(216)  566-2902  www.paintdocs.com 

Medical  Emergency 
(216)  566-2917 

Transportation  Emergency  for  Chemical  Emergency  ONLY  (spill,  lea)c, 

(800)  424-9300  fire,  exposure,  or  accident) 

Section  2  --  COMPOSITION/INFORMATION  ON  INGREDIENTS 


WT 

CAS  No. 

INGREDIENT 

UNITS 

VAPOR  PRESSURE 

3 

64742-88-7 

Mineral  Spirits 

ACGIH  TLV 

100 

ppm 

2 

mm 

OSHA  PEL 

100 

ppm 

.4 

100-41-4 

Ethylbenzene 

ACGIH  TLV 

100 

ppm 

7.1 

mm 

ACGIH  TLV 

125 

ppm  STEL 

OSHA  PEL 

100 

ppm 

OSHA  PEL 

125 

ppm  STEL 

2 

1330-20-7 

Xylene 

ACGIH  TLV 

100 

ppm 

5.9 

mm 

ACGIH  TLV 

150 

ppm  STEL 

OSHA  PEL 

100 

ppm 

OSHA  PEL 

150 

ppm  STEL 

3 

64742-95-6 

Light  Aromatic 

Hydrocarbons 

ACGIH  TLV 

Not  Available 

3.8 

mm 

OSHA  PEL 

Not  Available 

4 

108-67-8 

1,3, 5-Trimethylbenzene 

ACGIH  TLV 

25 

ppm 

2 

mm 

OSHA  PEL 

25 

ppm 

6 

95-63-6 

1,2, 4 -Trimethylbenzene 

ACGIH  TLV 

25 

ppm 

2.03 

mm 

OSHA  PEL 

25 

ppm 

2 

64742-94-5 

Medium  Aromatic  Hydrocarbons 

ACGIH  TLV 

Not  Available 

0.12 

mm 

OSHA  PEL  Not  Available 


HMIS  CODES 
Health  3* 

Flammability  2 

Reactivity  1 


Continued  on  page  2 
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0.4  91-20-3  Naphthalene 


ACGIH  TLV  10  ppm  1  mm 

ACGIH  TLV  15  ppm  STEL 

OSHA  PEL  10  ppm 

OSHA  PEL  15  ppm  STEL 

1 

110-43-0 

Methyl  n-Amyl  Ketone 

ACGIH  TLV  50  ppm  3.855  mm 

OSHA  PEL  100  ppm 

3 

101-68-8 

4,  4 ' -Diphenylmethane  Diisocyanate 

ACGIH  TLV  0.005  ppm 

OSHA  PEL  0.02  ppm  CEILING 

3 

26447-40-5 

Diphenylmethane  Diisocyanate 

ACGIH  TLV  Not  Available 

OSHA  PEL  Not  Available 

20 

9016-87-9 

Diphenylmethane  Di isocyanate  Polymer 

ACGIH  TLV  Not  Available 

OSHA  PEL  Not  Available 

14 

Proprietary 

Toluene  Diisocyanate  Polymer 

ACGIH  TLV  Not  Available 

OSHA  PEL  Not  Available 

9 

14807-96-6 

Talc 

ACGIH  TLV  2  mg/m3  as  Resp.  Dust 

OSHA  PEL  2  mg/m3  as  Resp.  Dust 

Section  3  --  HAZARDS  IDENTIFICATION 


ROUTES  OF  EXPOSURE 

INHALATION  Of  vapor  or  spray  mist . 

EYE  or  SKIN  contact  with  the  product,  vapor  or  spray  mist. 

EFFECTS  OF  OVEREXPOSURE 

EYES:  Irritation. 

SKIN:  Prolonged  or  repeated  exposure  may  cause  irritation. 

INHALATION:  Irritation  of  the  upper  respiratory  system. 

May  cause  nervous  system  depression.  Extreme  overexposure  may  result  in 
unconsciousness  and  possibly  death. 

Prolonged  overexposure  to  solvent  ingredients  in  Section  2  may  cause 
adverse  effects  to  the  liver,  urinary  and  reproductive  systems. 

SIGNS  AND  SYMPTOMS  OF  OVEREXPOSURE 

Headache,  dizziness,  nausea,  and  loss  of  coordination  are  indications  of 
excessive  exposure  to  vapors  or  spray  mists. 

Redness  and  itching  or  burning  sensation  may  indicate  eye  or  excessive 
skin  exposure. 

MEDICAL  CONDITIONS  AGGRAVATED  BY  EXPOSURE 

May  cause  allergic  respiratory  and/or  skin  reaction  in  susceptible 
persons  or  sensitization.  This  effect  may  be  delayed  several  hours  after 
exposure . 

Persons  sensitive  to  isocyanates  will  experience  increased  allergic 
reaction  on  repeated  exposure. 

CANCER  INFORMATION 

For  complete  discussion  of  toxicology  data  refer  to  Section  11. 
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Section  4  --  FIRST  AID  MEASURES 


EYES: 

SKIN: 

INHALATION: 

INGESTION: 


Flush  eyes  with  large  amounts  of  water  for  15  minutes. 
Get  medical  attention. 

Wash  affected  area  thoroughly  with  soap  and  water. 
Remove  contaminated  clothing  and  launder  before  re-use. 
If  any  breathing  problems  occur  during  use,  LEAVE  THE 
AREA  and  get  fresh  air.  If  problems  remain  or  occur 
later,  IMMEDIATELY  get  medical  attention. 

Do  not  induce  vomiting. 

Get  medical  attention  immediately. 


Section  5  --  FIRE  FIGHTING  MEASURES 


FLASH  POINT  LEL  UEL 

105  F  PMCC  0.7  7.9 

FLAMMABILITY  CLASSIFICATION 

Combustible,  Flash  above  99  and  below  200  F 
EXTINGUISHING  MEDIA 

Carbon  Dioxide,  Dry  Chemical,  Foam 
UNUSUAL  FIRE  AND  EXPLOSION  HAZARDS 

Closed  containers  may  explode  when  exposed  to  extreme  heat. 

Application  to  hot  surfaces  requires  special  precautions. 

During  emergency  conditions  overexposure  to  decomposition  products  may 
cause  a  health  hazard.  Symptoms  may  not  be  immediately  apparent.  Obtain 
medical  attention. 

SPECIAL  FIRE  FIGHTING  PROCEDURES 

Full  protective  equipment  including  self-contained  breathing  apparatus 
should  be  used. 

Water  spray  may  be  ineffective.  If  water  is  used,  fog  nozzles  are 
preferable.  Water  may  be  used  to  cool  closed  containers  to  prevent 
pressure  build-up  and  possible  autoignition  or  explosion  when  exposed  to 
extreme  heat. 


Section  6  --  ACCIDENTAL  RELEASE  MEASURES 

STEPS  TO  BE  TAKEN  IN  CASE  MATERIAL  IS  RELEASED  OR  SPILLED 
Remove  all  sources  of  ignition.  Ventilate  the  area. 

All  personnel  in  the  area  should  be  protected  as  in  Section  8. 

Cover  spill  with  absorbent  material.  Deactivate  spilled  material  with  a 
10%  ammonium  hydroxide  solution  (household  ammonia) .  After  10  minutes, 
collect  in  open  containers  and  add  more  ammonia.  Cover  loosely.  Wash 
spill  area  with  soap  and  water. 

Section  7  --  HANDLING  AND  STORAGE 

STORAGE  CATEGORY 

DOL  Storage  Class  II 

PRECAUTIONS  TO  BE  TAKEN  IN  HANDLING  AND  STORAGE 

Contents  are  COMBUSTIBLE.  Keep  away  from  heat  and  open  flame. 

Consult  NFPA  Code.  Use  approved  Bonding  and  Grounding  procedures. 

Keep  container  closed  when  not  in  use.  Transfer  only  to  approved 
containers  with  complete  and  appropriate  labeling.  Do  not  ta)ce  internally. 
Keep  out  of  the  reach  of  children. 


Continued  on  page  4 
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Section  8  --  EXPOSURE  controls/ personal  PROTECTION 
PRECAUTIONS  TO  BE  TAKEN  IN  USE 

NO  PERSON  SHOULD  USE  THIS  PRODUCT,  OR  BE  IN  THE  AREA  WHERE  IT  IS  BEING 
USED,  IF  THEY  HAVE  CHRONIC  (LONG-TERM)  LUNG  OR  BREATHING  PROBLEMS  OR  IF 
THEY  EVER  HAD  A  REACTION  TO  ISOCYANATES. 

Use  only  with  adequate  ventilation. 

Avoid  contact  with  s(tin  and  eyes.  Avoid  breathing  vapor  and  spray  mist. 

Hash  hands  after  using. 

This  coating  may  contain  materials  classified  as  nuisance  particulates 
(listed  "as  Dust"  in  Section  2)  which  may  be  present  at  hazardous  levels 
only  during  sanding  or  abrading  of  the  dried  film.  If  no  specific  dusts 
are  listed  in  Section  2,  the  applicable  limits  for  nuisance  dusts  are  ACGIH 
TLV  10  mg/m3  (total  dust),  3  mg/m3  (respirable  fraction),  OSHA  PEL  15  mg/m3 
(total  dust) ,  5  mg/m3  (respirable  fraction) . 

VENTILATION 

Local  exhaust  preferable.  General  exhaust  acceptable  if  the  exposure  to 
materials  in  Section  2  is  maintained  below  applicable  exposure  limits. 

Refer  to  OSHA  Standards  1910.94,  1910.107,  1910.108. 

RESPIRATORY  PROTECTION 

Where  overspray  is  present,  a  positive  pressure  air  supplied  respirator 
(TC19C  NIOSH/MSHA  approved)  should  be  worn.  If  unavailable,  a  properly 
fitted  organic  vapor/particulate  respirator  approved  by  NIOSH/MSHA  for 
protection  against  materials  in  Section  2  may  be  effective.  Follow 
respirator  manufacturer's  directions  for  use.  Wear  the  respirator  for  the 
whole  time  of  spraying  and  until  all  vapors  and  mists  are  gone.  NO  PERSONS 
SHOULD  BE  ALLOWED  IN  THE  AREA  WHERE  THIS  PRODUCT  IS  BEING  USED  UNLESS 
EQUIPPED  WITH  THE  SAME  RESPIRATOR  PROTECTION  RECOMMENDED  FOR  THE  PAINTERS. 

When  sanding  or  abrading  the  dried  film,  wear  a  dust/mist  respirator 
approved  by  NIOSH/MSHA  for  dust  which  may  be  generated  from  this  product, 
underlying  paint,  or  the  abrasive. 

PROTECTIVE  GLOVES 

To  prevent  s)cin  contact,  wear  gloves  which  are  recommended  by  glove 
supplier  for  protection  against  materials  in  Section  2. 

EYE  PROTECTION 

Hear  safety  spectacles  with  unperforated  sideshields. 

OTHER  PROTECTIVE  EQUIPMENT 

Use  barrier  cream  on  exposed  s)tin. 

OTHER  PRECAUTIONS 

Intentional  misuse  by  deliberately  concentrating  and  inhaling  the 
contents  can  be  harmful  or  fatal. 


Section  9  --  PHYSICAL  AND  CHEMICAL  PROPERTIES 


PRODUCT  WEIGHT 
SPECIFIC  GRAVITY 
BOILING  POINT 
MELTING  POINT 
VOLATILE  VOLUME 
EVAPORATION  RATE 
VAPOR  DENSITY 
SOLUBILITY  IN  WATER 


10.54  Ib/gal  1263  g/1 

1.27 

281  -  415  F  138  -  212  C 

Not  Available 
34  % 

Slower  than  ether 
Heavier  than  air 
N.A. 


Continued  on  page  5 
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VOLATILE  ORGANIC  COMPOUNDS  (VOC  Theoretical  -  As  Packaged) 

2.45  Ib/gal  294  g/1  Less  Water  and  Federally  Exempt  Solvents 

2.45  Ib/gal  294  g/1  Emitted  VOC 

Section  10  --  STABILITY  AND  REACTIVITY 

STABILITY  --  Stable 
CONDITIONS  TO  AVOID 
None  lojown. 

INCOMPATIBILITY 

Contamination  with  Water,  Alcohols,  Amines  and  other  compounds  which 
react  with  isocyanates,  may  result  in  dangerous  pressure  in,  and  possible 
bursting  of,  closed  containers. 

HAZARDOUS  DECOMPOSITION  PRODUCTS 

By  fire:  Carbon  Dioxide,  Carbon  Monoxide,  Oxides  of  Nitrogen, 
possibility  of  Hydrogen  Cyanide 
HAZARDOUS  POLYMERIZATION 
Will  not  occur 


Section  11  --  TOXICOLOGICAL  INFORMATION 
CHRONIC  HEALTH  HAZARDS 

Reports  have  associated  repeated  and  prolonged  overexposure  to  solvents 
with  permanent  brain  and  nervous  system  damage. 

Ethylbenzene  is  classified  by  lARC  as  possibly  carcinogenic  to  humans 
(2B)  based  on  inadequate  evidence  in  humans  and  sufficient  evidence  in 
laboratory  animals.  Lifetime  inhalation  exposure  of  rats  and  mice  to  high 
ethylbenzene  concentrations  resulted  in  increases  in  certain  types  of 
cancer,  including  kidney  tumors  in  rats  and  lung  and  liver  tumors  in  mice. 
These  effects  were  not  observed  in  animals  exposed  to  lower  concentrations. 
There  is  no  evidence  that  ethylbenzene  causes  cancer  in  humans. 

TOXICOLOGY  DATA 


CAS  No.  Ingredient  Name 


64742-88-7 

Mineral  Spirits 

LC50 

RAT 

4HR 

Not 

Available 

LD50 

RAT 

Not 

Available 

100-41-4 

Ethylbenzene 

LC50 

RAT 

4HR 

Not 

Available 

LD50 

RAT 

3500  mg/kg 

1330-20-7 

Xylene 

LC50 

RAT 

4  HR 

5000  ppm 

LD50 

RAT 

4300  mg/kg 

64742-95-6 

Light  Aromatic  Hydrocarbons 

LC50 

RAT 

4HR 

Not 

Available 

LD50 

RAT 

Not 

Available 

108-67-8 

1,3, 5-Trimethylbenzene 

LC50 

RAT 

4HR 

Not 

Available 

LD50 

RAT 

Not 

Available 

95-63-6 

1,2,4 -Tr imethylbenzene 

LC50 

RAT 

4  HR 

Not 

Available 

LD50 

RAT 

Not 

Available 

64742-94-5 

Medium  Aromatic  Hydrocarbons 

LC50 

RAT 

4HR 

Not 

Available 

LD50 

RAT 

Not 

Available 

91-20-3 

Naphthalene 

LC50 

RAT 

4HR 

Not 

Available 

LD50 

RAT 

Not 

Available 

110-43-0 

Methyl  n-Amyl  Ketone 

LC50 

RAT 

4HR 

Not 

Available 

LD50 

RAT 

1670  mg/kg 

101-68-8 

4,  4 ' -Diphenylmethane  Diisocyanate 

LC50 

RAT 

4HR 

Not 

Available 

LD50 

RAT 

Not 

Available 

26447-40-5 

Diphenylmethane  Diisocyanate 

LC50 

RAT 

4HR 

Not 

Available 

LD50 

RAT 

Not 

Available 

9016-87-9 

Diphenylmethane  Diisocyanate 

>  Polym 

LC50 

RAT 

4HR 

Not 

Available 

LD50 

RAT 

Not 

Available 

Proprietary 

Toluene  Diisocyanate  Polymer 

LC50 

RAT 

4HR 

Not 

Available 

LD50 

RAT 

Not 

Available 

14807-96-6 

Talc 

LC50 

RAT 

4HR 

Not 

Available 

LD50 

RAT 

Not 

Available 

Section  12  --  ECOLOGICAL  INFORMATION 

ECOTOXICOLOGICAL  INFORMATION 
No  data  available. 
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Section  13  --  DISPOSAL  CONSIDERATIONS 
WASTE  DISPOSAL  METHOD 

Waste  from  this  product  may  be  hazardous  as  defined  under  the  Resource 
Conservation  and  Recovery  Act  (RCRA)  40  CFR  261. 

Waste  must  be  tested  for  ignitability  to  determine  the  applicable  EPA 
hazardous  waste  numbers. 

Incinerate  in  approved  facility.  Do  not  incinerate  closed  container. 
Dispose  of  in  accordance  with  Federal,  State/Provincial,  and  Local 
regulations  regarding  pollution. 

Section  14  --  TRANSPORT  INFORMATION 
US  Ground  (DOT) 

May  be  Classed  as  a  Combustible  Liquid  for  U.S.  Ground. 

UN1263,  PAINT,  3,  PG  III,  (ERG#128) 

DOT  (Dept  of  Transportation)  Hazardous  Substances  &  Reportable  Quantities 
Naphthalene  100  lb  RQ 

Xylenes  (isomers  and  mixture)  100  lb  RQ 

Bul)c  Containers  may  be  Shipped  as  (check  reportable  quantities) : 

UN1263,  PAINT,  COMBUSTIBLE  LIQUID,  PG  III,  (ERG#128) 

Canada  (TDG) 

May  be  Classed  as  a  Combustible  Liquid  for  Canadian  Ground. 

UN1263,  PAINT,  CLASS  3,  PG  III,  (ERG#128) 

IMO 

UN1263,  PAINT,  CLASS  3,  PG  III,  (41  C  C.C.),  EmS  F-E,  S-E 


Section  15  --  REGULATORY  INFORMATION 
SARA  313  (40  CFR  372. 65C)  SUPPLIER  NOTIFICATION 

CAS  No.  CHEMICAL/COMPOUND  %  by  WT  %  Element 

100- 41-4  Ethylbenzene  0.3 

1330-20-7  Xylene  2 

95-63-6  1,2,4-Trimethylbenzene  6 

91-20-3  Naphthalene  0.3 

101- 68-8  4,  4 ' -Diphenylmethane  Diisocyanate  3 

9016-87-9  Diphenylmethane  Diisocyanate  Polymer  20 

CALIFORNIA  PROPOSITION  65 

WARNING:  This  product  contains  chemicals  known  to  the  State  of 
California  to  cause  cancer  and  birth  defects  or  other  reproductive  harm. 
TSCA  CERTIFICATION 

All  chemicals  in  this  product  are  listed,  or  are  exempt  from  listing, 
on  the  TSCA  Inventory. 


Section  16  --  OTHER  INFORMATION 

This  product  has  been  classified  in  accordance  with  the  hazard  criteria 
of  the  Canadian  Controlled  Products  Regulations  (CPR)  and  the  MSDS  contains 
all  of  the  information  required  by  the  CPR. 
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Technical  data  for  Sherwin-Williams  Corothane  I  Topcoat 


Industrial 

& 

Marine 

Coatings 


5.05 

COROTHANE®  I 
ALIPHATIC  FINISH  COAT 

B65-10  Series 


PRODUCT  INFORMATION  R-isad  ,1/05 

Product  Description 

Recommended  Uses 

COROTHANE  I AUPHATIC  FINISH  COAT  is  a  Single  compo¬ 
nent.  VOC  compliant,  moisture  curing  urethane  designed  for 
low  temperature  or  high  humidity  applications  Mltile  provid¬ 
ing  UV  resistance  and  chemical  resistance  equivalent  to  t^o 
part  urethane  coatings. 

•  Low  temperature  application  -  do.vn  to  20’F 

•  Excellent  resistance  to  yellowing,  chalking,  or  degradation 
by  sunlight 

•  Excellent  adhesion  to  most  surfaces 
■  Superior  abrasion  resistance 

•  Excellent  adhesion  directly  to  clean  concrete 

•  Outstanding  chemical  resistance 

•  Color  coat  for  where  maximum  color  and  gloss  retention 
are  required 

•  Chemical  resistant  coating  for  metallized  surfaces  and  tanks 

•  Chemical  resistant  floor  coating 

•  Marine  applications 

•  Suitable  for  use  In  USDA  Inspected  facilities 

•  Conforms  to  AWWA  D102-03  OCS  fS2 

Product  Characteristics 

Performance  Characteristics 

Finish:  Gloss 

Color  Wide  range  of  colors  available 

Volume  Solids:  52%  ±  2%.  may  vary  by  color 

VOC  (calculated):  <420  giL:  3.5  Ib'gal 

Recommended  Spreading  Rate  per  coat: 

Wet  mils:  4.0  -  €.0 

Dry  mils:  2.0  -  3.0 

Coverage:  273  -  417  sq  flgal  approximate 

Drying  Schedule  1$  4.0  mils  wet  ®  50%  RH: 

@40"F  ®77’F  ®100'F 

To  touch:  4  hours  1  hour  40  minutes 

To  recoat 

minimum:  18  hours  4  hours  4  hours 

maximum  30  days  14  days  14  days 

To  cure:  8  days  3  days  3  days 

Diynguneislenipetalue.  humdty,  and  fknltKlinessdependent 

Shelf  Life:  12  months,  unopened 

Store  indoors  at  40  F  to  100’F. 
(Tinted  colors  must  be  used  within 

7  days  after  tinting) 

Flash  Point:  >93"F.  PMCC 

Reducer/Clean  Up:  Reducer  S15.  R7K15 

Reducer  10O.  R7K100 

System  Tested:  (unless  othen-rise  Indicated) 

Substrate:  Steel 

Surface  Preparation:  SSPC-SP6 

1  ct.  Corothane  1  GalvaPac  Zinc  Primer  ®  3.0  mils  dft 

1  ct.  Corothane  1  Aliphatic  ®  2.0  mils  dft 

Abrasion  Resistance: 

Method:  ASTM  D4060.  CS17  wheel.  1000  cycles.  1  kg  load 
Result:  24  mg  loss 

Adhesion: 

Method:  ASTMD454I 

Result:  946  psi 

Corrosion  VVeatherlng:(Zlnc  Primer.'Mastlc'Allishatic  Finish) 
Method  ASTM  D5894.  3024  hours.  9  cycles 

Result:  Rating  10  per  ASTM  D714  for  blistering 

Rabng  9  per  ASTM  D610  for  rusting 

Direct  Impact  Resistance: 

Method  ASTMD2794 

Result:  160  In.  lbs. 

Dry  Heat  Resistance: 

Method  ASTM  D2485 

Result:  280 =F 

Flexibility: 

Method:  ASTM  D522.  180"  bend.  1/8'  mandrel 

Result:  Passes 

Moisture  Condensation  Resistance: 

Method:  ASTM  D4585.  100'  F.  1000  hours 

Result:  Passes 

Pencil  Hardness: 

Method:  ASTM  D3363 

Result:  2H 

Salt  Fog  Resistance:  (Zinc  Prlmer/Mastlc/Aliphatlc  Finish) 
Method:  ASTMB117.  3000  hours 

Result:  Rating  10  per  ASTM  0714  for  blistering 

Rating  9  per  ASTM  0610  for  rusting 

Wet  Heat  Resistance: 

Method:  Non-immersion 

Result:  180  F 

Meets  requirements  of  SSPC  Paint  38.  Level  II. 

Polyurethan*  505 


continued  on  back 
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B  Industrial 
& 


5.05 

COROTHANE®! 
ALIPHATIC  FINISH  COAT 

865-10  Series 


PRODUCT  INFORMATION 

Recommended  Systems 

Surface  Preparation 

Ste«l: 

1  ct  Corothane  1  GetvaPac  Znc  Pnmet 

@30-  4  0  iTiils  on 

1-2  CIS  Corothane  1  Aliphatic  Fmsh  Coal 
@  20  -  30  mils  dll'cl 

Steal: 

1  cl  Corothane  1  GatvaPac  Zmc  Pnmer 

@  3.0  -  4  0  mils  (HI 

1  ct  Corothane  1  Ironox  B  @  3  0  -  5  0  mils  dtl 

1  cl  Corothane  1  Aliphatic  Finish  Coat 

@  2  0  -  3.0  mils  cin 

Steal: 

1  ct  Corothane  1  PrePrime  @10-15  mils  dfl 

1  Id  Corothane  1  MIO-Aluminum  @  2.0  •  3  0  mils  dft 

1  cl  Corothane  t  Ironox  B  @  3  0  -  5  0  mils  dll 

1  ct  Corothane  1  Aliphatic  Fnish  Coal 

@  2.0  -  3  0  mils  dn 

Steel  (Epoxy  Primer): 

1  cl  Oura-Plale  MT  @6  0-80  mils  dll 

1-2  CIS  Corothane  1  Aliphatic  Finish  Coat  @  2  0  •  3  0  dllcl 

Concrete,  smooth: 

1  ct  Corothane  1  PrePnme  @  1.0  -  15  m<ls  dft 

1  cl  Corothane  1  Aliphatic  Fmsh  Coal 

@20-30  mils  dfl 

Concrete,  smooth: 

2  CIS  Corothane  1  Aliphatic  Finish  Coal 

@  2.0  •  3  0  mils  dll'ct 

Concrete  Floors,  rough: 

On  deeply  profiled  or  damaged  concrete  floor 

1  cl  Kern  Cati-Coat  HS  Epoxy  FiflerSealer 

@  to  0  -  30  0  mils  dtt'ct.  as  required  to  fill  voids 
and  provKie  a  continuous  substrate 

1>2  cts  Corothane  1  Aliphatic  Fsiish  Coat 
@20-30  mils  dfl/ct 

Previously  Painted  Surfaces: 

Spot  pnme  bare  steel  with  1  coat  of  Corothane  1  GalvaPac 
Zmc  Pnmer 

2  cts  Corothane  1  Aliphatic  Fmish  Coal 

2  0  •  3.0  mils  dfl'ct 
or 

1  ct  Corothane  1  Ironox  B  @  3.0  -  5  0  mils  dft 

1  cl  Corothane  1  Aliphatic  Fmish  Coat 

@  2  0  -  3  0  mils  dfl 
(Check  compatibility) 

The  systems  listed  above  are  representative  of  the  product's 
use.  Other  systems  may  be  appropriate. 

Surface  must  be  clean,  dry.  and  In  sound  condition.  Remove 
all  oil.  dust,  grease,  dirt,  loose  rust,  and  other  foreign  materiel 
to  ensure  adequate  adhesion. 

Refer  to  product  Application  Bulletin  for  detailed  suiface  prepa¬ 
ration  information. 

Minimum  recommended  surface  preparation: 

•  Iron  i  Steel:  SSPC-SPE/NACE  3 

Concrete:  SSPC-SP1 3/NACE  6.  or  ICRI 

03732.  CSP  1-3 

Previously  Painted  SSPC-SP2  or  SP3 

•  Primer  required 

Tinting 

Tint  B65W16  and  B65T14  only  with  844  colorants.  100%  tint 
strength.  Must  be  used  within  7  days  after  tinttng. 

Appucation  Conditions 

Temperature; 

air  and  surface:  20’F  minimum.  100°F  maximum 

material:  4S‘F  minimum 

Do  not  apply  over  surface  ice 

Relative  humidity:  Can  be  applied  at  relative  humidi¬ 

ties  up  to  89%. 

Refer  to  product  Application  Bulletin  fOr  detailed  application 
Information. 

Ordering  Information 

Packaging:  1  and  5  gallon  containers 

Weight  per  gallon:  9.0  to  11 .0  ±  0.2  lb 

may  vary  by  color 

Safety  Precautions 

Refer  to  the  MSDS  sheet  before  use. 

Published  technical  data  and  Instructions  are  subject  to 
change  'without  notice.  Contact  your  Sherwin-Williams  repre¬ 
sentative  for  additional  technical  data  and  Instructions. 

Disclamer 

Warranty 

Ttie  mtormalion  and  recoiwnendaiions  set  lonn  n  v»s  Product  Data  Sheet  are 
based  i9on  tests  corrducted  by  or  on  benafl  of  The  Shennn-Wiaams  Company 
Such  informatXKi  and  recommendations  set  forth  herein  are  sub)eci  to  change 
ar>d  perum  to  the  product  offered  at  the  lime  of  pubticatton  Consutl  your 
Sher\Mn-W«iams  representative  to  oonam  me  most  recent  Product  Data  infor¬ 
mation  and  ApptKatnn  Buietin 

The  Sherwin-WMkams  Company  warrants  ou  products  to  be  free  of  manufactur- 
ng  defects  n  accord  with  apphcaUe  Sherwwi-Wiibams  quaMy  confroi  procedures 
UabHity  tor  products  proven  defective,  if  any.  ts  Nmited  lo  replacement  of  the 
defective  product  or  the  refund  of  the  purchase  price  paid  tor  the  defective 
produdasdeterrwiedOySherwin-WMams  NO  OTHER  warranty  OR  GUAR¬ 
ANTEE  Of  ANY  KINO  1$  MADE  BY  SHERWIN-WILLIAMS.  EXPRESSED  OR 
IMPLIED.  STATUTORY.  BY  OPERATION  OF  LAW  OR  OTHERWISE.  »faUD- 
tNG  MERCHANTABAITY  AND  FITNESS  FOR  A  PARTICULAR  PURPOSE 
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5.05A 

COROTHANE®! 
ALIPHATIC  FINISH  COAT 

B65>10  Series 


APPLICATION  BULLETIN  Revised  11/05 

Surface  Preparation 

Application  Conditions 

Surface  must  be  clean,  dry.  and  in  sound  condition.  Remove 
all  oil.  dust,  grease,  dirt,  loose  rust,  and  other  foreign  material 
to  ensure  adequate  adhesion. 

Iron  &  Steel 

Remove  all  oil  and  grease  from  surface  by  Solvent  Cleaning 
per  SSPC-SPt.  Minimum  surface  preparation  Is  Commercial 
Blast  Cleaning  per  SSPC-SP6.'NACE  3.  For  better  perform¬ 
ance.  use  Near  White  Metal  Blast  Cleaning  per  SSPC-SP10/ 
NACE  2.  Blast  clean  all  surfaces  using  a  sharp,  angular  abra- 
sive  for  optimum  surface  profile  (2  mils).  Prime  any  bare  steel 
the  same  day  as  It  is  cleaned. 

Poured  Concrete 

New 

For  surface  preparation,  refer  to  SSPC-SPt 3/NACE  6  or  ICRI 
03732.  CSP  1-3.  Surface  must  be  clean,  dry.  sound,  and  offer 
sufficient  profile  to  achieve  adequate  adhesion.  Minimum 
substrate  cure  Is  28  days  at  75°F.  Remove  all  form  release 
agents,  curing  compounds,  salts,  efflorescence,  laitance.  and 
other  foreign  matter  by  sandblasting,  shotblasting,  mechani¬ 
cal  scarification,  or  suitable  chemical  means.  Refer  to  ASTM 
04260.  Rinse  thoroughly  to  achieve  a  final  pH  between  8.0 
and  10.0.  Allow  to  dry  thoroughly  prior  to  coating. 

Old 

Surface  preparation  is  done  In  much  the  same  manner  as  new 
concrete:  however.  If  the  concrete  Is  contaminated  with  oils, 
grease,  chemicals,  etc.,  they  must  be  removed  by  cleaning 
with  a  strong  detergent.  Refer  to  ASTM  04258  Form  release 
agents,  hardeners,  etc.  must  be  removed  by  sandblasting,  shot¬ 
blasting.  mechanical  scarification,  or  suitable  chemical  means. 

If  surface  deterioration  presents  an  unacceptably  rough  sur¬ 
face.  Kern  Cab-Coat  HS  Epoxy  Fllier/Seaier  Is  recommended 
to  patch  and  resurface  damaged  concrete. 

Fill  all  cracks,  voids  and  bugholes  with  ArmorSeal  Crack  Filler. 
Always  follow  the  Industry  standards  listed  below: 

ASTM  04258  Standard  Practice  for  Cleaning  Concrete. 

ASTM  04259  Standard  Practice  for  Abrading  Concrete. 

ASTM  04260  Standard  Practice  for  Etching  Concrete. 

ASTM  Ft 869  Standard  Test  Method  for  Measuhng  Moisture 
Vapor  Emission  Rate  of  Concrete. 

SSPC-SP13/NACE  6  Surface  Preparation  of  Concrete 

ICRI  03732  Concrete  Surface  Preparation 

Previously  Painted  Surfaces 

If  In  sound  condition,  clean  the  surface  of  all  foreign  matenal 
Smooth,  hard  or  glossy  coatings  and  surfaces  should  be  dulled 
by  abrading  the  surface.  Apply  a  test  area,  allowing  paint  to 
dry  one  week  before  testing  adhesion.  If  adhesion  is  poor,  or  If 
this  product  attacks  the  previous  finish,  removal  of  the  previ¬ 
ous  coating  may  be  necessary.  If  paint  is  peeling  or  badly  weath¬ 
ered.  clean  surface  to  sound  substrate  and  treat  as  a  new 
surface  as  above. 

Temperature: 

air  and  surface:  20^F  minimum.  100‘F  maximum 

material:  45‘F  minimum 

Do  not  apply  over  surface  ice 

Relative  humidity:  Can  be  applied  at  relative  humidi¬ 

ties  up  to  99%. 

Application  Equipment 

The  following  is  a  guide.  Changes  In  pressures  and  tip  sizes 
may  be  needed  for  proper  spray  charactertsbcs.  Afways  purge 
spray  equipment  before  use  with  listed  reducer.  Any  reduction 
must  be  compliant  with  existing  VOC  regulations  and  com¬ 
patible  with  the  existing  environmental  and  application  condi¬ 
tions. 

Reducer/Clean  Up . Reducer  «t5.  R7K15  (Spray) 

ReducerPtOO.  R7K100  (Brush  and 
Roller) 

Airless  Spray 

Pump . 30:1 

Pressure .  1800  -  2000  psi 

Hose . 1/4'  ID 

Tip . 011" -.015" 

Filter . 60  mesh 

Reduction . Reducer  R7K15.  as  needed  up  to 

10%  by  volume 

Conventional  Spray 

Unit . Graco  BInks 

Gun . 900  95 

Fluid  Nozzle . 070  66'65 

Air  Nozzle . 947  66PR 

Atomization  Pressure ...  60-70  psI  60-70  psi 

Fluid  Pressure . 15-20  psi  15-20  psi 

Reduction . Reducer  R7K15.  as  needed  up  to 

10%  by  volume 

Brush 

Brush . Natural  bristle 

Reduction . . Reducer  R7K100 

as  needed  up  to  10%  by  volume 

Roller 

Cover . 1/4"  natural  or  synthetic  with 

phenolic  core 

Reduction . Reducer  R7K100 

as  needed  up  to  10%  by  volume 

If  specific  application  equipment  is  not  listed  above,  equiva¬ 
lent  equipment  may  be  substituted 

Polyurethane 


5.05A 


continued  on  back 


ERDC/CERL  TR-15-5 


110 


industnsl 


5.05A 

COROTHANE®! 
ALIPHATIC  FINISH  COAT 

B65>10  Series 


APPLICATION  BULLETIN 

Appucation  Prcx:edures 

Performance  Tips 

Surface  preparation  must  be  completed  as  Indicated. 

Stir  paint  thoroughly  prior  to  use  with  a  power  agitator.  Filter 
slowly  through  a  55  mesh  screen. 

Apply  paint  at  the  recommended  film  thickness  and  spreading 
rate  as  indicated  below; 

Recommended  Spreading  Rate  per  coat: 

Wet  mils:  4.0  -  6.0 

Dry  mils:  2.0  -  3.0 

Coverage:  278  •  417  sq  ft'gal  approximate 

Drying  Schedule  iS  4.0  mils  wet  i^  50V.  RH: 

®40T  ®77'’F  @100"F 

To  touch:  4  hours  1  hour  40  minutes 

To  recoal 

minimum:  18  hours  4  hours  4  hours 

maximum  30  days  14  days  14  days 

To  cure:  8  days  3  days  3  days 

Dryngtmeistemperalwe.Ixfndity.andMmlhicknessdependeni 

Application  of  coating  above  maximum  or  below  minimum  rec¬ 
ommended  spreading  rate  may  adversely  affect  coating  per¬ 
formance. 

Sthpe  coat  all  crevices,  welds,  and  sharp  angles  to  prevent 
early  failure  In  these  areas. 

When  using  spray  application,  use  a  50%  overlap  with  each 
pass  of  the  gun  to  avoid  holidays,  bare  areas,  and  pinholes.  If 
necessary,  cross  spray  at  a  right  angle. 

Spreading  rates  are  calculated  on  volume  solids  and  do  not 
include  an  appilealion  loss  factor  due  to  surface  profile,  rough¬ 
ness  or  porosity  of  the  surface,  skill  and  technique  of  the  ap¬ 
plicator.  method  of  application,  various  surface  irregularities, 
material  lost  during  mixing,  spillage,  overthinnlng.  climatic 
conditions,  and  excessive  nm  buio. 

Excessive  reduction  of  material  can  affect  film  build,  appear¬ 
ance.  and  adhesion. 

In  order  to  avoid  blockage  of  spray  equipment,  clean  equip¬ 
ment  before  use  or  before  periods  of  extended  dovmtime  with 
Reducer  #15.  R7K15. 

Pour  a  small  amount  of  Reducer  #15.  R7K15  over  the  top  of 
the  paint  In  the  can  to  prevent  skinning  or  gelling. 

Place  a  temporary  cover  over  the  pail  to  keep  excessive  mois¬ 
ture.  condensation,  fog.  or  rain  from  contaminating  the  coat¬ 
ing. 

When  applying  White  or  light  colors  of  Corothane  1  ■  Aliphatic 
over  dark  colors  or  porous  surfaces,  a  minimum  of  2  coats  Is 
required  for  adequate  hide. 

Tinted  colors  must  be  used  within  7  days  after  tinting. 

Corothane  KA  Accelerator  t$  acceptable  for  use.  See  data 
page  5.98  for  details. 

E-Z  Roll  Urethane  Defoamer  Is  acceptable  for  use.  See  data 
page  5.99  for  details. 

It  is  recommend  that  partially  used  cans  not  be  sealed'closed 
for  use  at  a  later  date. 

Refer  to  Product  Information  sheet  for  additional  performance 
characteristtes  and  properties. 

Clean  Up  Instructions 

Safety  Precautions 

Clean  spills  and  spatters  Immediately  with  Reducer  #15. 
R7K15.  Clean  tools  immediately  after  use  with  Reducer  #15. 
R7K1 5.  Follow  manufacturer's  ^ety  recommendations  when 
using  any  solvent. 

Refer  to  the  MSDS  sheet  before  use 

Published  technical  data  and  instructions  are  subject  to 
change  without  notice.  Contact  your  Sherwin-Williams  repre¬ 
sentative  for  additional  technicat  data  and  Instructions. 

Disclaimer 

Warranty 

The  irtfcmnabon  and  fecommcndabons  set  fonn  m  itms  Product  Data  Sheet  are 
based  upon  tests  conducted  by  or  on  beriatr  o(  Tire  Sherwm-wiftarns  Company 
Such  inlomtation  and  recommendaborrs  set  forth  herein  are  subject  to  change 
and  pertam  to  the  product  offered  at  the  bme  of  pubiicabon  Consult  yoctf 
ShervMn-wiilianis  representative  to  obtam  the  most  recent  Product  Data  Infor¬ 
mation  and  Application  StAetm 

The  Shermn-WiKifns  Company  warrants  our  proOucts  to  be  bee  of  manufactur- 
ng  defects  m  accord  with  aj^icaUe  snerwin-WMiiams  Quality  control  procedures 
UaMity  lor  products  proven  defective,  it  any.  a  iimeed  to  repiacement  or  me 
detective  product  or  the  retur>d  of  the  purchase  pnee  paid  for  the  defective 
product  as  determined  by  snervMn-Wihams  NO  OTHER  WARRANTY  OR  GUAR¬ 
ANTEE  OF  ANY  KINO  IS  MADE  BY  SHERWIN-WILLIAMS.  EXPRESSED  OR 
IMPLIED.  STATUTORY.  BY  OPERATION  OF  LAW  OR  OTHERWISE.  INCLUD¬ 
ING  MERCHANTABILITY  AND  FITNESS  FOR  A  PARTICULAR  PURPOSE 
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Section  1  --  PRODUCT  AND  COMPANY  IDENTIFICATION 


PRODUCT  NUMBER  DATE  OF  PREPARATION  HMIS  CODES 

Health  3* 

B65W15  30-SEP-07  Flammability  3 

Reactivity  2 

PRODUCT  NAME 

COROTHANE®  I -ALIPHATIC  Moisture  Cure  Urethane,  White 

MANUFACTURER’S  NAME 

THE  SHERWIN-WILLIAMS  COMPANY 
101  Prospect  Avenue  N.W. 

Cleveland,  OH  44115 

TELEPHONE  NUMBERS  and  WEBSITES 
Product  Information 

WWW. Sherwin-Williams . com 

Regulatory  Information 

(216)  566-2902  www.paintdoc3.cora 

Medical  Emergency 
(216)  566-2917 

Transportation  Emergency  for  Chemical  Emergency  ONLY  (spill,  lea)c, 

(800)  424-9300  fire,  exposure,  or  accident) 

Section  2  --  COMPOSITION/ INFORMATION  ON  INGREDIENTS 
%  by  WT  CAS  No.  INGREDIENT  UNITS  VAPOR  PRESSURE 


0.7  100-41-4  Ethylbenzene 


ACGIH 

TLV 

100 

ppm 

7.1 

mm 

ACGIH 

TLV 

125 

ppm 

STEL 

OSHA 

PEL 

100 

ppm 

OSHA 

PEL 

125 

ppm 

STEL 

4 

1330-20-7 

Xylene 

ACGIH 

TLV 

100 

ppm 

5.9 

mm 

ACGIH 

TLV 

150 

ppm 

STEL 

OSHA 

PEL 

100 

ppm 

OSHA 

PEL 

150 

ppm 

STEL 

2 

64742-94-5 

Medium  Aromatic 

Hydrocarbons 

ACGIH 

TLV 

Not  Available 

0.12 

mm 

OSHA 

PEL 

Hot  Available 

0.3 

91-20-3 

Naphthalene 

ACGIH 

TLV 

10 

ppm 

1 

mm 

ACGIH 

TLV 

15 

ppm 

STEL 

OSHA 

PEL 

10 

ppm 

OSHA 

PEL 

15 

ppm 

STEL 

9 

110-43-0 

Methyl  n-Amyl  Ketone 

ACGIH 

TLV 

50 

ppm 

3.855 

mm 

OSHA 

PEL 

100 

ppm 

1 

108-94-1 

Cyc 1 ohexanone 

ACGIH 

TLV 

25 

ppm 

(Skin) 

2 

mm 

OSHA 

PEL 

25 

ppm 

(Skin) 

Continued  on  page  2 
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4 

763-69-9 

Ethyl  3-Ethoxypropionate 

ACGIH  TLV 

Not  Available 

1.11  mm 

OSHA  PEL 

Not  Available 

0.1 

822-06-0 

Hexamethylene  Di isocyanate  (max. 

.) 

ACGIH  TLV 

0.005  ppm 

0 . 05  mm 

OSHA  PEL 

Not  Available 

3 

4083-64-1 

p-Toluenesulfonyl  Isocyanate 

ACGIH  TLV 

Not  Available 

OSHA  PEL 

Not  Available 

28 

28182-81-2 

Hexamethylene  Di isocyanate  Polymer 

ACGIH  TLV 

Not  Available 

OSHA  PEL 

Not  Available 

5 

14808-60-7 

Quartz 

ACGIH  TLV 

0.05  mg/m3  as 

Resp .  Dust 

OSHA  PEL 

0.1  mg/m3  as 

Resp .  Dust 

4 

14807-96-6 

Talc 

ACGIH  TLV 

2  mg/m3  as 

Resp.  Dust 

OSHA  PEL 

2  mg/m3  as 

Resp.  Dust 

25 

13463-67-7 

Titanium  Dioxide 

ACGIH  TLV 

10  mg/m3  as 

Dust 

OSHA  PEL 

10  mg/m3  Total  Dust 

OSHA  PEL 

5  mg/m3  Respirable  Fraction 

Section  3  --  HAZARDS  IDENTIFICATION 


ROUTES  OF  EXPOSURE 

INHALATION  of  vapor  or  spray  mist . 

EYE  or  SKIN  contact  with  the  product,  vapor  or  spray  mist. 

EFFECTS  OF  OVEREXPOSURE 

EYES:  Irritation. 

SKIN:  Prolonged  or  repeated  exposure  may  cause  irritation. 
INHALATION:  Irritation  of  the  upper  respiratory  system. 

May  cause  nervous  system  depression.  Extreme  overexposure  may  result  in 
unconsciousness  and  possibly  death. 

Prolonged  overexposure  to  solvent  ingredients  in  Section  2  may  cause 
adverse  effects  to  the  liver,  urinary  and  reproductive  systems. 

SIGNS  AND  SYMPTOMS  OF  OVEREXPOSURE 

Headache,  dizziness,  nausea,  and  loss  of  coordination  are  indications  of 
excessive  exposure  to  vapors  or  spray  mists. 

Redness  and  itching  or  burning  sensation  may  indicate  eye  or  excessive 
skin  exposure. 

MEDICAL  CONDITIONS  AGGRAVATED  BY  EXPOSURE 

May  cause  allergic  respiratory  and/or  skin  reaction  in  susceptible 
persons  or  sensitization.  This  effect  may  be  delayed  several  hours  after 
exposure . 

Persons  sensitive  to  isocyanates  will  experience  increased  allergic 
reaction  on  repeated  exposure. 

CANCER  INFORMATION 

For  conplete  discussion  of  toxicology  data  refer  to  Section  11. 
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Section  4  --  FIRST  AID  MEASURES 


EYES: 

SKIN: 

INHALATION: 

INGESTION: 


Flush  eyes  with  large  amounts  of  water  for  15  minutes. 
Get  medical  attention. 

Hash  affected  area  thoroughly  with  soap  and  water. 
Remove  contaminated  clothing  and  launder  before  re-use. 
If  any  breathing  problems  occur  during  use,  LEAVE  THE 
AREA  and  get  fresh  air.  If  problems  remain  or  occur 
later,  IMMEDIATELY  get  medical  attention. 

Do  not  induce  vomiting. 

Get  medical  attention  immediately. 


Section  5  --  FIRE  FIGHTING  MEASURES 


FLASH  POINT  LEL  UEL 

93  F  PMCC  0.8  8.1 

FLAMMABILITY  CLASSIFICATION 

RED  LABEL  --  Flammable,  Flash  below  100  F  (38  C) 

EXTINGUISHING  MEDIA 

Carbon  Dioxide,  Dry  Chemical,  Foam 
UNUSUAL  FIRE  AND  EXPLOSION  HAZARDS 

Closed  containers  may  explode  when  exposed  to  extreme  heat . 

Application  to  hot  surfaces  requires  special  precautions. 

During  emergency  conditions  overexposure  to  decomposition  products  may 
cause  a  health  hazard.  Symptoms  may  not  be  immediately  apparent.  Obtain 
medical  attention. 

SPECIAL  FIRE  FIGHTING  PROCEDURES 

Full  protective  equipment  including  self-contained  breathing  apparatus 
should  be  used. 

Hater  spray  may  be  ineffective.  If  water  is  used,  fog  nozzles  are 
preferable.  Hater  may  be  used  to  cool  closed  containers  to  prevent 
pressure  build-up  and  possible  autoignition  or  explosion  when  exposed  to 
extreme  heat . 


Section  6  --  ACCIDENTAL  RELEASE  MEASURES 

STEPS  TO  BE  TAKEN  IN  CASE  MATERIAL  IS  RELEASED  OR  SPILLED 
Remove  all  sources  of  ignition.  Ventilate  the  area. 

All  personnel  in  the  area  should  be  protected  as  in  Section  8. 

Cover  spill  with  absorbent  material.  Deactivate  spilled  material  with  a 
10%  ammonium  hydroxide  solution  (household  ammonia) .  After  10  minutes, 
collect  in  open  containers  and  add  more  ammonia.  Cover  loosely.  Hash 
spill  area  with  soap  and  water. 

Section  7  --  HANDLING  AND  STORAGE 

STORAGE  CATEGORY 

DOL  Storage  Class  IC 
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PRECAUTIONS  TO  BE  TAKEN  IN  HANDLING  AND  STORAGE 

Contents  are  FLAMMABLE.  Keep  away  from  heat,  sparks,  and  open  flame. 

During  use  and  until  all  vapors  are  gone:  Keep  area  ventilated  -  Do  not 
smoke  -  Extinguish  all  flames,  pilot  lights,  and  heaters  -  Turn  off  stoves, 
electric  tools  and  appliances,  and  any  other  sources  of  ignition. 

Consult  NFPA  Code.  Use  approved  Bonding  and  Grounding  procedures. 

Keep  container  closed  when  not  in  use.  Transfer  only  to  approved 
containers  with  complete  and  appropriate  labeling.  Do  not  take  internally. 
Keep  out  of  the  reach  of  children. 

Section  8  --  EXPOSURE  CONTROLS /PERSONAL  PROTECTION 
PRECAUTIONS  TO  BE  TAKEN  IN  USE 

NO  PERSON  SHOULD  USE  THIS  PRODUCT,  OR  BE  IN  THE  AREA  WHERE  IT  IS  BEING 
USED,  IF  THEY  HAVE  CHRONIC  (LONG-TERM)  LUNG  OR  BREATHING  PROBLEMS  OR  IF 
THEY  EVER  HAD  A  REACTION  TO  ISOCYANATES. 

Use  only  with  adequate  ventilation. 

Avoid  contact  with  skin  and  eyes.  Avoid  breathing  vapor  and  spray  mist. 

Wash  hands  after  using. 

This  coating  may  contain  materials  classified  as  nuisance  particulates 
(listed  "as  Dust"  in  Section  2)  which  may  be  present  at  hazardous  levels 
only  during  sanding  or  abrading  of  the  dried  film.  If  no  specific  dusts 
are  listed  in  Section  2,  the  applicable  limits  for  nuisance  dusts  are  ACGIH 
TLV  10  mg/m3  (total  dust) ,  3  mg/m3  (respirable  fraction) ,  OSHA  PEL  15  mg/m3 
(total  dust) ,  5  mg/m3  (respirable  fraction) . 

VENTILATION 

Local  exhaust  preferable.  General  exhaust  acceptable  if  the  exposure  to 
materials  in  Section  2  is  maintained  below  applicable  exposure  limits. 

Refer  to  OSHA  Standards  1910.94,  1910.107,  1910.108. 

RESPIRATORY  PROTECTION 

Where  overspray  is  present,  a  positive  pressure  air  supplied  respirator 
(TC19C  NIOSH/MSHA  approved)  should  be  worn.  If  unavailable,  a  properly 
fitted  organic  vapor/particulate  respirator  approved  by  NIOSH/MSHA  for 
protection  against  materials  in  Section  2  may  be  effective.  Follow 
respirator  manufacturer's  directions  for  use.  Wear  the  respirator  for  the 
whole  time  of  spraying  and  until  all  vapors  and  mists  are  gone.  NO  PERSONS 
SHOULD  BE  ALLOWED  IN  THE  AREA  WHERE  THIS  PRODUCT  IS  BEING  USED  UNLESS 
EQUIPPED  WITH  THE  SAME  RESPIRATOR  PROTECTION  RECOMMENDED  FOR  THE  PAINTERS. 

When  sanding  or  abrading  the  dried  film,  wear  a  dust /mist  respirator 
approved  by  NIOSH/MSHA  for  dust  which  may  be  generated  from  this  product, 
underlying  paint,  or  the  abrasive. 

PROTECTIVE  GLOVES 

To  prevent  skin  contact,  wear  gloves  which  are  recommended  by  glove 
supplier  for  protection  against  materials  in  Section  2. 

EYE  PROTECTION 

Wear  safety  spectacles  with  unperforated  sideshields. 

OTHER  PROTECTIVE  EQUIPMENT 

Use  barrier  cream  on  exposed  skin. 

OTHER  PRECAUTIONS 

Intentional  misuse  by  deliberately  concentrating  and  inhaling  the 
contents  can  be  harmful  or  fatal . 
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Section  9  --  PHYSICAL  AND  CHEMICAL  PROPERTIES 


PRODUCT  WEIGHT 
SPECIFIC  GRAVITY 
BOILING  POINT 
MELTING  POINT 
VOLATILE  VOLUME 
EVAPORATION  RATE 
VAPOR  DENSITY 
SOLUBILITY  IN  WATER 
VOLATILE  ORGANIC  COMPOUNDS 
2.92  Ib/gal  350  g/1 

2.92  Ib/gal  350  g/1 


11.22  Ib/gal  1343  g/1 

1.35 

281  -  415  F  138  -  212  C 

Not  Available 
40  % 

Slower  than  ether 
Heavier  than  air 
N.A. 

(VOC  Theoretical  -  As  Packaged) 

Less  Water  and  Federally  Exempt  Solvents 
Emitted  VOC 


Section  10  --  STABILITY  AND  REACTIVITY 


STABILITY  --  Stable 
CONDITIONS  TO  AVOID 
None  jcnown. 

INCOMPATIBILITY 

Contamination  with  Water,  Alcohols,  Amines  and  other  compounds  which 
react  with  isocyanates,  may  result  in  dangerous  pressure  in,  and  possible 
bursting  of,  closed  containers. 

HAZARDOUS  DECOMPOSITION  PRODUCTS 

By  fire:  Carbon  Dioxide,  Carbon  Monoxide,  Oxides  of  Nitrogen, 
possibility  of  Hydrogen  Cyanide 
HAZARDOUS  POLYMERIZATION 
Will  not  occur 


Section  11  --  TOXICOLOGICAL  INFORMATION 
CHRONIC  HEALTH  HAZARDS 

Reports  have  associated  repeated  and  prolonged  overexposure  to  solvents 
with  permanent  brain  and  nervous  system  damage. 

Ethylbenzene  is  classified  by  lARC  as  possibly  carcinogenic  to  humans 
(2B)  based  on  inadequate  evidence  in  humans  and  sufficient  evidence  in 
latxsratory  animals.  Lifetime  inhalation  exposure  of  rats  and  mice  to  high 
ethylbenzene  concentrations  resulted  in  increases  in  certain  types  of 
cancer,  including  ]cidney  tumors  in  rats  and  lung  and  liver  tumors  in  mice. 
These  effects  were  not  observed  in  animals  exposed  to  lower  concentrations. 
There  is  no  evidence  that  ethylbenzene  causes  cancer  in  humans . 

Crystalline  Silica  (Quartz,  Cristobalite)  is  listed  by  lARC  and  NTP. 

Long  term  exposure  to  high  levels  of  silica  dust,  which  can  occur  only  when 
sanding  or  abrading  the  dry  film,  may  cause  lung  damage  (silicosis)  and 
possibly  cancer. 

lARC's  Monograph  No.  93  reports  there  is  sufficient  evidence  of 
carcinogenicity  in  experimental  rats  exposed  to  titanium  dioxide  but 
inadequate  evidence  for  carcinogenicity  in  humans  and  has  assigned  a  Group 
2B  rating.  In  addition,  the  lARC  summary  concludes,  "No  significant 
exposure  to  titanium  dioxide  is  thought  to  occur  during  the  use  of  products 
in  which  titanium  is  bound  to  other  materials,  such  as  paint." 


TOXICOLOGY  DATA 
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CAS  No.  Ingredient  Name 


100-41-4 

Ethylbenzene 

LC50 

RAT 

4  HR 

Not  Available 

LD50 

RAT 

3500  mg/kg 

1330-20-7 

Xylene 

LC50 

RAT 

4HR 

5000  ppm 

LD50 

RAT 

4300  mg/kg 

64742-94-5 

Medium  Aromatic  Hydrocarbons 

LC50 

RAT 

4  HR 

Not  Available 

LD50 

RAT 

Not  Available 

91-20-3 

Naphthalene 

LC50 

RAT 

4  HR 

Not  Available 

LD50 

RAT 

Not  Available 

110-43-0 

Methyl  n-Amyl  Ketone 

LC50 

RAT 

4  HR 

Not  Available 

LD50 

RAT 

1670  mg/kg 

108-94-1 

Cyc 1 ohexanone 

LC50 

RAT 

4HR 

8000  ppm 

LD50 

RAT 

1535  mg/kg 

763-69-9 

Ethyl  3-Ethoxypropionate 

LC50 

RAT 

4  HR 

Not  Available 

LD50 

RAT 

5000  mg/kg 

822-06-0 

Hexamethylene  Diisocyanate 

(max. ) 

LC50 

RAT 

4HR 

Not  Available 

LD50 

RAT 

738  mg/kg 

4083-64-1 

p-Toluenesulfonyl 

Isocyanate 

LC50 

RAT 

4  HR 

Not  Available 

LD50 

RAT 

Not  Available 

28182-81-2 

Hexamethylene  Diisocyanate 

Polymer 

LC50 

RAT 

4HR 

Not  Available 

LD50 

RAT 

Not  Available 

14808-60-7 

Quartz 

LC50 

RAT 

4HR 

Not  Available 

LD50 

RAT 

Not  Available 

14807-96-6 

Talc 

LC50 

RAT 

4HR 

Not  Available 

LD50 

RAT 

Not  Available 

13463-67-7 

Titanium  Dioxide 

LC50 

RAT 

4HR 

Not  Available 

LD50 

RAT 

Not  Available 

Section  12  --  ECOLOGICAL 

INFORMATION 

ECOTOXICOLOGICAL  INFORMATION 
No  data  available. 
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Section  13  --  DISPOSAL  CONSIDERATIONS 
WASTE  DISPOSAL  METHOD 

Waste  from  this  product  may  be  hazardous  as  defined  under  the  Resource 
Conservation  and  Recovery  Act  (RCRA)  40  CFR  261. 

Waste  must  be  tested  for  ignitability  to  determine  the  applicable  EPA 
hazardous  waste  numbers. 

Incinerate  in  approved  facility.  Do  not  incinerate  closed  container. 
Dispose  of  in  accordance  with  Federal,  State/Provincial,  and  Local 
regulations  regarding  pollution. 

Section  14  --  TRANSPORT  INFORMATION 
US  Ground  (DOT) 

1  Gallon  and  Less  may  be  Classed  as  CONSUMER  COMMODITY,  ORM-D 
Larger  Containers  are  Regulated  as : 

UN1263,  PAINT,  3,  PG  III,  (ERG#128) 

DOT  (Dept  of  Transportation)  Hazardous  Substances  &  Reportable  Quantities 
Naphthalene  100  lb  RQ 

Xylenes  (isomers  and  mixture)  100  lb  RQ 

Bul)c  Containers  may  be  Shipped  as  (chec)c  reportable  quantities)  : 

RQ,  UN1263,  PAINT,  3,  PG  III,  (XYLENES  (ISOMERS  AND  MIXTURE) ) , 
(ERG#12e) 

Canada  (TDG) 

UN1263,  PAINT,  CLASS  3,  PG  III,  LIMITED  QUANTITY,  (ERG#128) 

IMO 

UN1263,  PAINT,  CLASS  3,  PG  III,  (34  C  C.C.),  EmS  F-E,  S-E 


section  15  --  REGULATORY  INFORMATION 
SARA  313  (40  CFR  372. 65C)  SUPPLIER  NOTIFICATION 


CAS  No.  CHEMICAL/COMPOUND 


%  by  WT  %  Element 


100-41-4  Ethyll>enzene  0.6 

1330-20-7  Xylene  4 

91-20-3  Naphthalene  0.3 


CALIFORNIA  PROPOSITION  65 

WARNING:  This  product  contains  chemicals  )uiown  to  the  State  of 
California  to  cause  cancer  and  birth  defects  or  other  reproductive  harm. 
TSCA  CERTIFICATION 

All  chemicals  in  this  product  are  listed,  or  are  exempt  from  listing, 
on  the  TSCA  Inventory. 


Section  16  --  OTHER  INFORMATION 

This  product  has  been  classified  in  accordance  with  the  hazard  criteria 
of  the  Canadian  Controlled  Products  Regulations  (CPR)  and  the  MSDS  contains 
all  of  the  information  required  by  the  CPR. 
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Technical  data  for  TC  Ceramic 


TC  Ceramic 

Capstone  MfG.,  uc _ Technical  Data  Sheet 


PRODUCT  DESCRIPTION 


CHEMICAL  DESCRIPTION  Single  Component.  Waterborne  Acrylic  Polymer  'Aith  Silicon  Microspheres 

PRODUCT  USAGE  TC  Ceramic  (previously  known  as  Thermal-Ckiat)  is  a  liquid  insulation,  consisting  of  a 

mixture  of  various  silicon  and  ceramic  beads  blended  into  a  high  quality  acrylic 
polymer  TC  Ceramic  is  designed  to  provide  both  thermal  and  acoustical  insulation 
for  a  variety  of  industrial  applications,  providing  an  effective,  inexpensive  alternative  to 
the  high  cost  of  typical  insulation  systems.  Due  to  its  excellent  reflectivity  and 
emissivity.  TC  Ceramic  excels  at  insulating  structures  and  equipment  from  radiant 
energy  gain  99%  of  the  radiant  energy  that  comes  in  contact  with  TC  Ceramic  is 
either  reflected  or  re-emitted,  meaning  only  1%  of  the  radiant  energy  is  absorbed.  TC 
Ceramic  also  performs  very  well  at  protecbng  personnel  from  bum  hazards  on  hot  or 
cold  structures  and  equipment.  Because  it  physically  adheres  to  the  surface.  TC 
Ceramic  significantly  reduces  corrosion  and  rust  formation.  TC  Ceramic  is  extremely 
lightweight  and  pliable,  therefore,  it  expands  and  contracts  with  the  surface  to  'which  it 
is  applied.  The  use  of  TC  Ceramic,  in  place  of  other  insulation,  reduces  both  the 
space  and  weight  for  any  given  structure  or  piece  of  equipment 


COLORS  Standard  color  is  'white.  Special  colors  available  upon  request. 


PRODUCT  CERTIFICATIONS  Passes  ASTM  C1055-99  standard  for  protection  from  bum  injuries. 


PRODUCT  ADVANTAGES 


•  Excellent  radiant  reflectivity  and  emissivity  properties  -  significantly  reduces  radiant 

energy  gam 

•  Low  thermal  conductivity  -  good  conductive  insulation  properties 

•  Very  good  bum  safety  charactenstics  -  excellent  for  personnel  protection 

•  Light  weight  -  less  weight  than  other  insulations 

•  Good  adhesion  -  bonds  well  to  a  variety  of  substrates 

•  Moisture  resistant  -  helps  to  prevent  corrosion  and  rust  formation 

•  Easy  applicationilnstallation  -  installs  in  much  less  time  than  other  insulations 

•  Reduces  or  eliminates  condensation 


TYPICAL  APPUCATIONS 


Pipe  and  Valve  Insulation 
Tank  Insulation 
Roof  Coating 

Interior  and  Exterior  Wall  Insulation 
Interior  and  Exterior  Ducting 


SURFACE  PREPARATION 


Preparation  requirements  vary.  Contact  Capstone  Mfg.  for  assistance. 


COATING  SYSTEMS 


PRIMERS  Steel:  self-priming  or  corrosion  resistant  primer 

Non-Ferrous  Metals  and  Galvanized  Steel:  self-priming 
Concrete:  self-priming 
Wood:  self-priming 


TOPCOATS  Acrylic  Latex  Compatible  Systems:  not  recommended  for  bum  safety  applications. 


TTie  v* *}nnaoon  conuncd  s  oflerM  witfiout  lor  lecfncJly  quoiOed  personnel  at  the*  4ftscreton  and  nsil  AN  statements,  teohncal  Ndormaton  and  i 
reccmmeodabons  comamed  nereei  are  based  on  tests  and  data  Mcucn  we  bei*ve  to  be  rewabie.  but  tne  accuacy  or  completeness  ttereol  is  not  quaranieed  * 
and  no  warranty  oc  any  tjnd  is  made  w«)  respect  Viereto  We  guarantee  our  products  to  contoiTn  to  Capstone  ktfg  quality  conboi  Since  condRions  and 
methods  or  appl»ca&an  are  beyond  ow  comm,  buyer  assumes  aN  nsk  of  use  or  handing  CAPSTONE  htAKES  NO  WARRANTY.  EXPRESS  OR  MPLCD. 
WITH  RESPECT  TO  THE  GOODS  OR  THE  IlSE  OF  THE  GOODS  OR  THE  PERFORMANCE  OF  THE  GOODS  AND  MAKES  NO  WARRANTIES  OF  FITNESS 
FOR  A  PARTICULAR  PURPOSE  OR  MERCHANTAaiUTY  UNLESS  OTKRWTSE  STATED  IN  WRITING  BY  AN  OFFICER  OF  CAPSTONE  LiaMty  if  any.  IS 
imaed  to  replacement  of  products  Data  may  be  moaned  wrtnout  poor  nobce _ 

Capslooe  Mfg.  •  18225-4"*  Place  ME  •  Seattle.  \VA  9S155  •  Phone  206. 36i. 5010  •  FAX  206.364.518.^  •iiUatiiz'^im  luik.coiu 
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Capstone  MFG.,  uc _ TC  Ceramic 


TECHNICAL  DATA 


SOLIDS  VOLUME  80.5  percent 


RECOMMENDED  DRY  FILM  15-200  mil$(0.4mm-5,0mm;  15-30  mils(0.4-0.8mm)  per  coat,  multiple  coats  required  to 
THICKNESS  obtain  greater  thicknesses.  Thickness  varies  with  application.  Please  consult  your 
designated  technical  representative  for  assistance. 


DRY  TIME  (50%  R.H.) 


Temperature 

1  Dry  To  Touch  I 

Recoat  Time  I 

To  Normal  Use 

1  75”F 

1  180  min.  1 

12  hre.  I 

24hrs.  1 

THEORETICAL  COVERAGE 
NET  WEIGHT  PER  GALLON 
STORAGE  TEMPERATURE 
SHELF  UFE 
HEALTH  AND  SAFETY 


Spray  Application:  60  sq.  ft'gallon  ®  1 5  mils(0.4nim) 

Wet  5.6  pounds(2.54kg)/gallon.  Dry:  3.2  pounds<1.45kg I/gallon 
Minimum  40°F/5"C.  Maximum  80°F/26°C:  cool  storage  is  recommended 
12  months  at  recommended  storage  temperatures. 

Materials  are  safe  for  handling.  Consult  Material  Safety  Data  Sheet  for  descriptive 
handling  and  safety  infoimation. 


Cross  Hatch  Adhesion  (ASTM  3359) 

100%  passed,  no  failure 

Flame  Spread  (ASTM  E84-98) 

25 

Smoke  Developed  (ASTM  E84-98) 

45 

Accelerated  Aging  (ASTM  G53).  no  pnmer 

No  discoloration  at  200  hours 

Brookfield  Viscosity,  #3  Spindle.  30  rpm 

3564  centipoise 

Specific  Heat  (23°C) 

1.1120  W  s'gm  K 

Thermal  Diffusivity  (23‘'C) 

0.00239  arr/sec 

Thermal  Conductivity  (23'’C) 

0  00097  W/cm  K 
0.0563  Blurtir  n  °F 

Solar  Reflectance  (ASTM  E903I 

0.83 

Emittance  (ASTM  E408-71) 

0.94 

Service  Temperature 

Continuous;-40“FM0‘'C ;  500‘T=/260°C 

Maximum  Surge:  5(X)^/260°C 

APPUCATION 


MIXING  Power  mix  contents  of  container  using  a  mud  paddle  at  300  rpm  or  less  for  3-5  minutes, 
making  sure  to  blend  in  all  solids  on  top  of  container. 

SURFACE  TEMPERATURE  Minimum  50°F/10°C.  Maximum  300°F/150"C.  Coating  will  not  dry  below  50°F/10°C 
Prior  to  applying  to  substrates  at  temperatures  greater  than  150^/68"C.  please  contact 
Capstone  Mfg.  for  assistance. 

METHODS  &  EQUIPMENT  Apply  TC  Ceramic  on  a  dry,  dean,  substrate  which  is  free  from  oil.  grease,  wax,  dirt,  rust 
or  corrosion.  Use  airless  sprayer  with  3000  PSI.  1.25  GPM.  28:1  ratio  with  a  .021  tip 
size.  An  AR-1  Spray  Gun  using  shop  air  may  be  used  for  small  applications.  Allow 
product  to  completely  dry  between  coats.  This  is  a  one-coat  system  with  dry  time  of  12 
hours  under  room  temperature  conditions.  Elevating  temperature  of  substrate  will 
accelerate  recoat  time.  Brush  may  be  used  for  touch  up.  but  is  not  recommended  for  full 
application,  except  for  under  500  fr .  (See  Application  Specifications  &  Instructions) 


Tiw  nformaiion  comaned  is  ofiereo  vMthout  charge  lof  lechrwcaiy  quaiiM  pefsonncs  at  net  <kscf«Mn  and  nsa  Al  statements,  lecfmical  eisormaoon  and  recommendaaona  ^ 
contamed  herevi  are  based  on  tests  and  data  wntch  «e  beseve  to  be  retubie.  but  (he  acoracy  or  conyteteness  thereot  a  not  guaranteed  artd  no  marranty  al  any  lund  tt  * 
nude  «<n  respect  nereco  We  g^rantee  ow  products  to  contorm  to  Capsiorte  Mg  quaMy  control  Smce  conitbons  artd  memods  or  appacabon  are  beyortd  ota  control. 
bUWt  assumes  «  nsk  or  use  or  naming  CAPSTONE  MAKES  NO  WAARANTy.  EXPRESS  OR  IMPLIED.  WITH  RESPECT  TO  THE  OOOOS  OR  THE  USE  Of  THE 
GOOOS  OR  THE  PCRfORMANCE  OF  THE  OOOOS  AND  MAKES  NO  WARRANTIES  OF  FITNESS  FOR  A  PARTICUIAR  PURPOSE  OR  MERCHANTASUrTY  UNLESS 
OTHERWISE  STATED  IN  WRITING  BY  AN  OFFICER  Of  CAPSTONE  LgeRTy.  d  any,  is  imded  to  tepMcemeni  ot  products  Data  may  be  moi>a<d  wlhoiil  pnof  nobce 
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MATERIAL  SAFETY  DATA  SHEET 

I.  CHEMIC  AL  PRODl  CT  INFORMATION 
PRODUCT  NAME.  TC  Ceramic  mid  TC  Ceramic  HB 

Cap^loue  Maiiufacniniig  LLC  Effective  Date:  01<02'2007 

18:25  -  47*  Place  N'E 
Seanle.  WA9SI55 
206-365-5010.  FAX  206-.f64-5183 


II.  HAZARDOl  S  INGREDIENTS 


INGREDIENT(S): 

CAS« 

OSRA  PEL 

ACGIH  TLV 

OSHA  STEL 

APPR<.>\% 

Anuuonia 

7664-41-7 

50  ppm 

25  ppm 

Unknossii 

-0.050*.  SS1. 

Acrylate  esters 

Mixnire 

Unknossii 

10  ppm-TWA 

Unknossii 

-0.140*. /ssT 

This  MSDS  complies  with  the  OSHA  Couuramicatioii  Standard  (29  CFR  1910. 1200).  Unlisted  ingredients  are  not  'Hazardous' 
per  this  OSHA  Standard  and  are  considered  to  be  nade  secrets  of  Capstone  Manufacturing.  LLC.  Consult  Section  12  for  the 
iianne  of  die  liazardis). 


III.  PRECAI  TIOXARY  INTOR.MATION 

Product  not  considered  liazardous  tuider  nomial  conditions  Direct  contact  of  product  with  eye  can  cause  irritation.  Piolonged  or 
repeated  contact  with  skin  may  cause  irritation. 


FY. 


EMERGENCY  ANT)  HRST  AID  PROC  EDI  RES 


E\X;  Flush  inunedialely  with  water  for  1 5  minutes.  Consult  a  pliysician  if  imtatioii  persists. 

SKIN:  Wash  affected  area  with  soap  and  w  ater.  Wash  contaminated  clothing  before  reuse. 

INHALED:  Remove  subject  to  ffesli  air. 

FIRE;  Product  is  nou-tlauuuable  in  the  liquid  state.  Use  water  spray,  foam,  dry  chemical  or  caibon  dioxide 

on  dned  product. 

SPILL:  Collect  and  remove  using  inert  absotbeni.  Contain  spill  to  prevent  entering  sewers.  Notify  appiopriate 

agencies. 


V.  PERSONAL  PROTECTION  EQITP.MENT 

EyX:  Wear  chemical  safety  goggles  to  reduce  the  potential  for  eye  contact  Eye  wash  fountain  should  be  available. 

SKIN:  Impenueable  chemical  gloves  and  wear  appropriate  protective  clothing.  Laiuider  contaminated  clotliing 

before  reusing. 

Respiratory:  Respiraloiy  protection  is  not  normally  required.  Use  NTOSHMSH.A  approved  respirator  if 
conditions  warrant. 

VENTIL.4TION :  Standard  industnal  veuti  lation  is  recouunended 


\1.  FIRE  PROTECTION 
Flash  Point:  Non-flauunable 

EXTIN'GnSHING  MEDIA:  Non-flanuuable  in  liquid  state:  use  water  spray,  foam,  dry  chemical.  Use  carbon  dioxide  on  dried 
product 

I'NTSI  AL  Fire  .and  Explosion  H.AZ.\RD:  Persomiel  e.xposed  to  products  of  combustion  sliould  wear  self- 
contained  breatliing  apparams  and  hill  protective  equipment  Containers  exposed  in  a  fue  should  be  cooled 
with  water  to  pres  ent  s  apor  pressrae  buildup  leading  to  a  rupture. 

MI.  REACTIMTY  INFOR.MATION 
STABILITY':  Stable. 

LNCOMPAnBiLlTY:  Not  Established 

U.AZ.ARDOl’S  Dec  O.MPOSmoN  PRODl'CTS;  Combustion  of  the  dried  product  can  yield  losv  molecular  sveight  hydrocarbons  such 
as  carbon  monoxide  and  carbon  dioxide 
HAZARDOl  S  POLYNIERIZATION:  Will  not  occur 


MI.  EFFEC  T  OF  OY'EREXPOSI  RE 
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E\TS:  Eye  contact  with  liquid  may  caiue  mitation 

SKIN:  Repeated  or  prolonged  ckin  contact  with  liquid  may  cause  iiritatiou 

iNTULAnON:  No  expected  effects. 

CHRONIC :  No  anticipated  effects  This  product  does  not  conlam  regulated  levels  of  NTP.  lARC  or  OSHA  listed  carcmogens 
EXISTING  HE.U.TH  CONDmoXS  ATTECTED  BV  EXPOSI  RE:  No  known  effects  on  oilier  illnesses. 

L\.  PHYSICAL  DATA 

PHYSICAL  STATE:  Liquid 
Weight /Gallon:  f.6  lbs. 

Solids:  SWe » - 1^»  by  volume 
pH:  8.5 -9.5 

VISCOSITY  (BROOKFIELD):  3564  +/-  100  cps. 

BOILING  POINT:  >220=F 
SOLI  BILITY  IN  WATER:  Dilutable 

X.  SPILL  AND  DISPOSAL  INFORMATION 

Small  Spills:  Sliould  be  contained  using  absoibeiit  nuierial.  such  as  ckiy.  soil,  or  any  conuiiercially  available  absorbent 
Shovel  reclaimed  hqiiid  and  absmbeni  into  recovery  or  sah  age  drums  for  disposal 
L.4RGE  SPILLS:  Should  be  diked  to  pieveiil  fiuihei  movement  and  reclaim  into  recover}'  or  sahage  dnuus  for  disposal. 
DISPOS.al:  This  product  does  not  meet  the  defuutioii  of  tiazardous  waste  mider  ilie  US  EPA  Hazardous  Waste 

Regulations  40  CFR  261.  Consult  your  slate  or  local  authoniies  for  proper  disposal  m  the  event  more  restrictive 
requuenienis  apply. 

XI.  STORAGE 

Protect  from  freezing  -  product  siabiUiy  may  be  affected 
■XII.  REGULATORY  INFOILNUTION 

TOSCA:  Tliis  product  meets  the  compositional  requirements  of  the  Toxic  Substances  Control  Act  .and  coiilams  only 

chemical  ingredients  tliat  are  listed  on  die  TOSA  mventory 

SARA  TITLE  III.  SECTION  .513: 

Tliis  product  does  not  contain  toxic  cliemical(s)  at  or  above  the  iimiimimi  concentrations  subject  to  the 
reponmg  requirements  of  section  313  of  Title  HI  of  the  Siiperfrmd  .AmendiiKiits  and  Reaiilhorization  .Act  of 
1986  (SARS)  and  40  CFR  part  372. 

C  HEMICAL  NAME  CAS  NU.MBER  PERCENT 

NA  NA  NA 

ABBREMAnONS: 

NA  -  Not  .Applicable.  NE  •  Not  EsL-iblished.  NSR  •  No  Special  Requuemeiii.  NT)  -  Not  Deiennined 
XIII.  DISCLAI.MER 

All  infoniiation  appearing  herein  is  based  upon  data  obtained  from  the  maiiufacliuer  .uid  or  recognized  technical  sources.  While 
the  infoniiation  is  belies  ed  to  be  accurate.  Capstone  Maiiufacnuuig.  LLC  makes  no  representation  as  to  its  accuracy  or 
sufficiency  Conditions  of  use  are  beyond  Capstone  Manufacturing.  LLC  control,  and  therefore  users  deteniiiiie  whether  the 
product  is  suitable  for  their  particular  pruposes  and  assume  all  risks  of  dieir  use.  Iiandling.  .uid  disposal  of  the  product,  or  from  the 
pubUcatioiL  use  of  or  reliance  upon  infonualion  cotiiamed  herein.  This  infonnaiioii  relates  only  to  die  products  designated  herein 


ERDC/CERL  TR-15-5 


122 


Technical  data  for  System  21-A-Z  Formula  159  Primer 


MOBILE 

PAINTS 


PRODUCT  DATA 

Epoxy  Polyamide  Zinc  Rich  Primer 
Formula  159  Type  III 
MIL-DTL-24441/19B(40-DH-6) 

Epoxy  Polyamide 


f 

•RODUCT 

DESCRIPTION 

TYPICAL  USES 

ADVANTAGES 

rni  ftPQ. 

GLOSS 

’HVaCAL 

:ONSTANTS 

APPLICATION 

SHIPPING 

& 

STORAGE 

A  two  component,  high  performance  epoxy/polyamIde  zinc  rich  primer.  Meets  the 
requirements  of  MIL-DTL-24441/19B  Type  III. 

For  industrial,  commercial  and  marine  use  as  a  protective  maintenance  coating  designed 
for  application  directly  to  properly  prepared  or  sandblasted  steel.  Suitable  for  interior  or 
exterior  surfaces.  For  bilges,  tanks,  underwater  hulls,  machinery,  piping,  structural  steel 
and  other  surfaces  requiring  a  high  performance  coating  system 

MIL-DTL-24441/19B  (40-DH-6)  Epoxy  Polyamide  Zinc  Rich  Primer  Coating  is  formulated 
to  provide  a  hard,  durable,  chemically  resistant  coating  on  steel  structures  that  receive 
severe  exposure  to  adverse  weather,  moisture,  corrosive  atmospheres  and  marine 
environments.  It  is  recommended  for  use  as  a  Prime  Coat  normally  in  a  multiple  coal 
system  intended  for  surfaces  in  tidal  zones,  surfaces  subject  to  immersion  in  fresh  or  salt 
v/ater.  exposures  to  chemical  splash  and  spillage,  and  incidental  weather  exposed  areas. 
Low  VOC  and  lead  free 

Gray 

Matte 


Nonvolatile  • 

VOC  (Calculated)  - 

Flash  Point  - 

Mixing  ratio  - 
Weight  per  gallon  - 


By  weight  -  89.0  ±  2.0% 

By  volume  •  63.0  +  1 .0% 
2.5lbs./gal. 

304  gramsditer 

(A)  99°F  minimum  (Setaflash) 

(B)  HOT  (Setaflash) 

4:1  by  volume 

(A)  7.7  ±0.2  lbs. 

(B)  28.4  ±0.2  lbs. 


Recommended  Film  Thickness  -  3.0  mils  dry.  4.8  mils  wet. 

Theoretical  Coverage  @  3.0  mils  dry  -  336  sq.  ft./gal. 

Method  -  Brush,  roll,  conventional  and  airless  spray 

Thinner  -  MoPoxY’"  F159  Thinner  43-EF-1 17  (Refer  to  thinning  on  back) 

Cure  time  @  75'F  -  To  touch  -  2  hours  max. 

To  handle  -  8  hours  max. 

To  recoat  -  24  hours 
Pot  life  @  75°F  -  4  hours  minimum 

Induction  time  -  1/2  hour  @  75T  (See  "Mixing"  on  back) 

Consists  of  •  5  Gallon  Unit 

Part  (A)  1  gallon 

Part  (B)  5  gallons  (short  filled) 

Unit  Shipping  Weight  125  lbs 

Shelf  Life  - 12  months  minimum  from  date  of  manufacture  when  maintained  in  protected 
storage  @  40-100'’F  (subject  to  reinspection  thereafter). 


P.O.BOX  717  •  THEODORE.  ALABAMA  36590  -0717  -  PHONE  (251)  443-6110  •  FAX  (251)  408-0410 
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APPLICATION  INSTRUCTIONS 


Consult  your  Mobile  Paint  Representative  for  the  protecbve 
coating  system  best  suited  for  your  requirements. 

Limitations:  Apply  in  good  weather  'when  air  and  surface 
temperature  are  above  SO°F  and  surface  temperature  is  at 
least  5*F  above  the  dew  poinf.  For  optimum  application 
properties,  material  should  be  between  70  to  100^  prior  to 
mixirvg  and  application.  Maintain  unmixed  material  in  closed 
containers  in  protected  storage  at40-100°F. 

Surface  Preparation:  Good  surface  preparation  is  essen¬ 
tial  to  a  satisfactory  coating  system.  Surfaces  to  be  coated 
should  be  clean  and  dry.  Remove  all  oil.  grease,  mildew  of 
other  contamination  by  solvent  or  detergent  cleaning  or 
other  effective  means. 

New  or  Unfinished  Surfaces  -  Ferrous  Metal:  For  best 
performance,  applicabon  to  abrasive  blasted  artd  primed 
surface  is  recommended.  'Commercial  Blast  Cleanirrg' 
SSPC-SP6  is  recommended  as  the  minimum.  For  immer¬ 
sion  service  'Near  White  Blast  Cleaning'  SSPC-SP10  is 
considered  minimum.  Proper  blast  media  ai>d  blasting  equip¬ 
ment  shall  be  used  to  produce  an  average  profile  depth  of 
2.5  mils  minimum.  Do  not  reuse  abrasive  media.  Remove 
blasting  dust  and  gnt  from  surfaces  before  pa  intirtg .  Blasted 
surfaces  should  ^  coated  within  8  hours  after  blasting  or 
before  rusting  or  other  contamination  of  the  surface  occurs. 
If  blasting  is  not  feasible,  remove  rust  by  “Hand  or  Pcrwer 
Tool  Cleaning"  (SSPC-SP2  or  -SP3). 

Previously  Finished  Surfaces  -  Repair  alldamaged  areas. 
Remove  gloss  from  previous  paint  by  sanding  or  ‘Brush 
Blasting'  ISSPC-SP7).  Remove  rust,  corrosion  products, 
heavy  chalk  and  loose  or  peeling  paint  by  “Hand  or  Piywer 
Tool  Cleaning'  (SSPC-SP2  or  -SP3).  Spot  prime  any  bare 
areas  as  in  new  work  above.  If  doubt  exists  concerning 
compatibility  of  this  coating  with  the  previous  system,  apply 
coating  to  a  representative  area  (25  square  feet  minimum) 
and  allovv  to  cure  and  age  several  'weeks.  Then  inspect  for 
adhesion  failure,  .vrinkling.  lifting,  blistering  or  any  other 
sign  of  incompatibility.  If  there  are  no  signs,  coating  work 
can  proceed. 

Mixing:  This  is  a  two  component  coating  supplied  in  two 
containers  as  a  unit.  Always  mix  a  complete  unit  in  the 
proportions  supplied.  (1 )  Mix  the  contents  of  Component  A 
thoroughly  with  a  power  agitator.  (2)  Mix  the  contents  of 
Component  B  thoroughly  with  a  power  agitator.)  3)  Combine 
the  entire  contents  of  Component  A  and  Component  B  and 
mix  thoroughly  with  a  power  agitator.  Allow  a  1/2  hour 
induction  time  @  70“F  before  using  the  coating.  Usable  pot 
life  depends  on  the  temperature  of  the  material.  Refer  to  Pot 
Life  section  on  front  page.  Agitate  at  slow  speed  during  use 
to  prevent  zinc  dust  from  settling. 


Induction  lime  -  @50-60“F  -1  VS  hours 

@61-75°F  -1  hour 
@  76-80°F  -  %  to  1  hour 
@  81-90°F  -  VS  hour 
above  90“F  -  none 

Thinning:  Material  Is  supplied  at  ajrless  spray  viscosity  and 
should  not  require  thinning.  Clean  Air  Regulations  may  not 
allovr  thinning  of  this  product  for  certain  uses.  Do  not  thin 
beyond  applicable  regulabons  If  thinning  is  allowed,  use 
MoPoxY™  F159  Thinner  43-EF-1 17, 

Application:  Spray  application  is  preferred  for  proper  film 
build  and  best  performance.  Brush  application  is  accept¬ 
able  for  touch  up.  Roller  application  may  require  special 
care  to  prevent  bubbling  and  may  require  more  than  one 
coat  to  attain  proper  film  thickness  Apf^y  at  4.8  mils  wet  film 
thickness  to  achieve  3.0  mils  dry  film  thickness. 

Equipment:  Conventional  spray  -  DeVilbiss  MBC  gun  with 
E  tip  and  30  air  cap  or  equal  at  40-45  psi  atomizing  pressure 
and  10-15  psi  pot  pressure.  3/8“  ID  product  hose,  double 
regulated  pressure  pot  svith  oil  and  moisture  separator. 
Airless  spray  -  Minimum  of  30:1  ratio  pump.  .017"  to  .021“ 
tip.  3/8"  ID  material  hose. 

NOTE:  During  lunch,  breaks  or  any  period  of  work 
stoppage,  material  should  be  removed  from  hoses  and 
equipment.  Release  pressure  from  equipment  and  flush 
hoses  and  equipment  with  MoPoxY™  FI 59  Thinner 
43-EF-1 17.  Do  not  repressurize  equipment  until  ready  to 
resume  work. 

Cleanup:  Clean  all  equipment  immediately  after  use  with 
MoPoxY"'  FI  59  Thinner  43-EF-1 1 7.  Completety  flush  all 
spray  equipment  with  this  solvent.  Occasional  flushing  of 
spray  equipment  durirtg  the  course  of  the  working  day  helps 
prevent  buildup  and  possible  clogging. 

Safety:  Safe  storage,  handling  and  use  dictate  that  ad¬ 
equate  health  and  safety  precautions  be  observed  with  this 
product  and  any  recommended  thinrvers.  User  is  specifi¬ 
cally  directed  to  consult  the  current  Material  Safety  Data 
Sheet  for  this  product  as  well  as  precautions  contained  on 
product  labeling. 

Notice:  The  technical  data  contained  herein  are  true  and 
accurate  to  the  best  of  our  kno'wledge.  All  products  are 
offered  and  sold  subject  to  Mobile  Paint  Manufacturing 
Company's  Standard  Conditions  of  Sale.  Published  techni¬ 
cal  data  and  instructions  are  subject  to  change  without  prior 
notice. 


4<M>F6<1tWI3) 


LIMITED  WARRANTY 

the  <ucce»<upei*XTnjirKe  cl  ns  product  a  lngnyahxrxKxiixi  many  tsoonMyondowcaWol  RnuUaieiagNy  dependent  upcnnesuiol  me  cperaioi  Timpnxlucls 
nanufacluiedioineetthetiighestievetotconsntencyandquaMyfortlieiniendeduse  MoMe  Pans  wamms  mol  ns  products  meet  me  spececauonswrwcne  sees  tor  irieni  Snouid 
Ns  product  be  proven  ID  be  ott.speciflcatMn  Winn  one  year  irom  dale  or  smpment.  MoMe  Pant  we.  at  Its  sole  discretion,  erther  replace  me  product  M  issue  crerM  tor  tire  ongnal 
xxenase  price  or  me  product  Tlie  replacemeni  or  retixrd  snal  be  me  buyers  sole  remeey  and  MoCiSe  Pami  and  its  .rlTriates  MAKE  NO  OTHER  WARRANTY  OR  GUARANTEE. 
EXPRESS  OR  aaPUED.  INCLUDING  MERCHANT ABIUTY.  DESIGN  CDMPATieiUTY  AND  FITNESS  FDR  A  PARTICULAR  PURPOSE.  LABOR  OR  COST  OF  LABOR  AND 
OTHER  INCIDENTAL  ANDrOR  CONSEOUENnAL  DAMAGES  ARE  SPECIFICALLY  EXCLUDED  Tire  teumicN  Gala  conlamed  berem  are  Inie  and  accurate  W  me  best  ol  our 
cnoMerIge  Punksbedlecnnlcal  data  and  nsInjctKxrs  are  srXiied  to  Uunpewrmoulpixr  nonce 
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Mobile  Paint  Mfg.  C  o.,  Inc. 

MATERIAL  SAFETY  DATA  SHEET 


PRODUCT  NAME:  MoPoxY  HZR  Organic  Epoxy  Zinc  Rich  Primef  Compoiwit  A 
PRODUCT  CLASS: 

PRODUCT  CODE:  40-DH-6A 


Page  1  of  2 


HMIS  RATINGS 
H2  F2  RO 


SECTION  1 .  MANUFACTURER  IDENTIFICATION 

MANUFACTURER'S  NAME  MOBILE  PAINT  MANUFACTURING  CO  .  INC 

ADDRESS  P.O  BOX  717,  THEODORE.  AL36S82 

DATE  PREPARED  06/18/03 

PREPARER  J  Hoagland 

EMERGENCY  PHONE  1-600-255-3924 

(Chemtei  24  Hour  Emergency) 

INFORMATION  PHONE  251-443-6110 

SECTION  II -HAZARO< 

MJS INORBOIBNTS 

_ 

CAS 

OSHA 

PEL^ _ 

ACGIH 

_ TLV^ _ 

VAPOR  PRESS 

SARA 

_ SECJJJV 

WT 

_^^_PERCENJ_^ 

POLYAMIDE  RESM 

propactary 

NOTESTB 

NOTESTB 

56 

NBUTYL  ALCOHOL 

71-36^ 

SO  PPM 

55068 

YES 

IS 

AROMATIC  KYDROCARSON  SOLVENT 

64742-9S6 

100  PPM 

100  PPM 

20068 

IS 

1  .iATRIMETMYTBENZENE 

25  PPM 

25  PPM 

N'A 

YES 

to 

MINERAL  SPIRITS 

8052-41-2 

100  PPM 

100  PPM 

20068 

<6 

^n2ed2j(MTMri|«^^Sar^A2edl^|^epo|tngr«qijraiief|teo(1heSupertind^nenttnents4n^toA0iarcafeor^cM^2^)^ct|or^13^4O^^^ 


SECTION  m  -  PHYSfCAUCHEMICAL  CHARACTERISTICS 

BOILING  POINT  240T 

VAPOR  DENSITY  Heavier  air 

VOC  TOTAL  (b/gal)  3  36 

VOC  Less  Water  and  Exempt  Solvents  Ob/gal)  3  39 

APPEARANCE  &  ODOR  Typical  pant  solvent  odor 

SPECIFIC  GRAVITY  (H20  =  1)  0  9 

EVAPORATION  RATE  Slower  than  ether 

SOLUBILITY  IN  WATER  Neglig*le 

SECTION  IV  -  FIRE  S  EXPLOSION  HAZARD  DATA 

FLASHPOINT  96^ 

METHOD  USED  Setallash 

UNUSUAL  FIRE  AND  EXPLOSION  HAZARDS 

dosed  coniamers  nuy  eiQiiode  ntien  exposed  to  extreme  rieai  Application  lo  rici 
surfaces  requres  speciai  precautions  Fui  proteceve  equ^merii  iKiudvig  sHf  conUboec 
preaiNng  apparatus  srouM  be  used  water  spra^  may  be  mefleceve  R  water  is  used 
log  nodes  are  prelerabie  water  ma^  be  used  to  cool  dosed  contamers  lo  preven 
pressure  buid-i4> 

EXTINGUISHING  MEDIA  FOAM.  ALCOHOL  FOAM  GOO.  DRY  dCMICAL 

FLAMMABLE  LIMITS  IN  AIR  BY  VOLUME  ■ 

LOWER  0  9  UPPER  64 

SPECIAL  FIRE  FIGHTING  PROCEDURES 

Omg  emergency  condmons  overexpostxie  to  decomposaion  products  may  cause 
a  heanh  tkazard  Syprrsoms  may  not  be  mnedciieiy  apparent  Obtam  medcal 
anention  Keep  contaners  sghOy  dosed  isoiatt  irom  heat,  sparks,  and  open 
flame 
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Mobile  Piiint  Mfg.  Co.,  Inc. 
MATERIAL  SAFETY  DATA  SHEET 

Product  Name  MoPoxY  H2R  Organic  Epoxy  Zhk  Rich  Pnmer  Component  A 


Product  Code  40-OM^ 


SECTION  V-REA( 

:TivrrY  data 

STABIUTY  Stable 

INCOMPATIBILITY  (MATERIALS  TO  AVOID)  Oxxhzmg  materials 
HAZARDOUS  DECOMPOSITION  OR  BYPRODUCTS  May  produce  hazardous 
fumes  vmen  heated  to  decomportion  as  n  wetdHig 

CONDITIONS  TO  AVOID  High  Temperatures 

HAZARDOUS  POLYMERIZATION  Wil  not  ocof 

SECTION  VI  -  HEALTH  HAZARD  DATA 

INHALATION  ICALTH  RISKS  AND  SYMPTOMS  OF  EXPOSURE 

Anesthetic,  exoesswe  inhalalion  can  cause  imialion  of  tie  respeatory  tract  or  acute 
nerwMS  system  depresson  diaractenzed  by  headache,  dtzzness.  staggemg  gaA 
ooMusnn.  uiconsoousness.  coma  and  even  asphyuabon 

SKIN  A  EYE  CONTACT  fCALTH  RISKS  AND  SYMPTOMS  OF  EXPOSURE 

SMn  Moderate  mtabon.  delating,  dermatitis  May  be  a  sensi&zer  in  some  ndivtduais 
Eyes  Severe  imiatiofv  retViess.  tearing.  bMred  wsion  May  be  a  senstizer  in  some 
fftdividuais 

SKIN  ABSORPTION  HEALTH  RISKS  A  SYMPTOMS  OF  EXPOSURE 

Uqisd  can  be  absorbed  ivough  tie  stun  resuibng  m  sympuxns  svnfar  to  the  nhatatxxi 
effects  aboM 

CARONOGENICrTY 

NTPT  No  lARC  MONOGRAPHS?  NO  OSHA  REGULATED?  No 

tfGE$TX>l  HEALTH  RISKS  &  SYMPTOMS  OF  EXPOSURE 

Gastrointestinal  imtabon.  nausea,  vomfbng  and  diarrhea  Aspiration  mo  toe  haigs 
(kfing  ingestion  or  vombng  may  cause  mRd  to  severe  putnonary  nfivy  and 
posstity  even  deato 

ICAL  TH  HAZARDS  (ACUTE  AND  CHRONIC). 

Reports  have  associaled  repealed  and  prolonged  ooo^iabonal  overexposiae  to 
soiverts  Mdh  permanent  tiran  and  nervous  system  damage  Irtentionai  msuse  by 
deftberatoty  concentrabng  and  nhaang  toe  oonlents  may  be  harmful  or  tataf 

MEDICAL  CCNOrriONS  GEfCRALLY  AGGRAVATED  BY  EXPOSURE 

Exposure  to  pelroleian  solvents  nay  aggravate  preexisUng  dermalibs 

EMERGENCY  AND  FIRST  AC  PROCEDURES 

Skxi  wash  affected  areas  Mito  soap  and  water  Remove  and  laimder 
coniamnjied  ctotong  Consm  a  physiaan  t  needed  Eyes  flush  mmedaiefy 
iMin  large  amounts  of  water  tor  at  least  16  riMnuies  Take  to  a  pfiysioan  tor 
medcai  treatment  mgesbon  omi  1  or  2  glasses  of  water  to  dMuie  Do  not 
nduce  vomtxig  Get  medical  help  immedalety 

SECTION  VII  -  PRECAUTIONS  FOR  SAFE  HANOUNQ  AND  USE 

STEPS  TO  BE  TAKEN  IN  CASE  MATERIAL  IS  RELEASED  OR  SPILLED 
Remme  ai  sovces  of  ignAnn  (Aame.  hot  surfaces,  and  eiectncd.  static  or  licbona 
sparks)  Avoid  txeathng  vapors  venliaie  area  contain  and  remove  wNi  ineii 
absorbent  and  non-sparkjng  tools 

PRECAUTIONS  TO  BE  TAKEN  IN  HANDLING  AND  STORING 

Do  not  store  above  t20  F  Store  large  quantities  orby  in  txjidngs  des^ied  to  comply 
vMlh  OSHA  1910  106  Keep  dosiaes  ttght  and  conlamer  upnghi  to  prevent  leakage  Do 
not  store  or  use  near  heat  sparks  or  flame  Never  use  presstre  to  empty  Onm  must 
not  be  Mashed  out  or  used  for  otoer  purposes  Orvns  of  the  material  shoiAd  be 
grounded  Mhen  pounng 

WASTE  DISPOSAL  METHOD 

Dispose  of  n  accoidarKe  wen  local,  state  and  federj  regiAabons  tnonerate  to 
appmvedtacMy  Do  not  nctoeraie  dosed  contaners 

OTHER  PRECAUTIONS 

Do  not  get  to  eyes  Avofo  skto  contad  Can  cause  aflergK  respiratory  reacbon 
Can  cause  aflerge  skm  readion  Prevent  prolonged  or  repeated  breathtog  of 
vapors  or  spray  nest  Avoid  breatong  of  sandng  dust  Wash  contamnated 
dothtog  toorougily  Wash  skin  thoroughly  wen  soap  and  water  after  hanong 
Close  container  after  each  use  Do  not  transfer  this  produd  to  umabeled 
contaners  Do  not  handto  unta  toe  manutacturer*s  safely  precautions  have  been 
read  and  understood  Keep  out  or  reach  of  children 

SECTION  VIII  •  CONTROL  MEASURES 

RESPIRATORY  PROTECTION 

Use  a  NiOSH-approved  fespeaior  to  prevent  cwerexposure.  when  exposure  exceeds 
occupabonai  exposure  bmts  (Secbon  R)  Use  eitner  an  atmsphere-supptyvig  respealoi 
or  an  ax-purdymg  respirator  lor  organic  vapors  m  compiance  Mfith  29  CFR  1910  tA4.  wivi 
provtsKXi  for  rresi  removal  if  condRtons  so  nacaCe 

PROTECTIVE  GLOVES 

Recommended 

OTHER  PROTECTIVE  CLOTHING  OR  EQUIPMENT 

Use  protective  oulerv^ar  and  prevent  prolonged  slun  contact  Mdh  contarranaied  dotwig 

VENTILATION 

Al  apphcabon  areas  shoud  be  veniialed  n  accordance  to  OSHA  regjabon  29 
CFR  191091.  1910107.  1910  108  Remove  decomposilKto  products  formed 
ditong  weidHig  or  name  cutttog  on  surface  coated  wtthtois  product  It  batong.  vent 
tomes 

EYE  PROTECTION 

Safety  eyewear  ncluang  spiashguards  cr  side  siwlds  recommended 

WORK/HYGIENIC  PRACTICES 

AvoK!  breatong  vapors  and  contact  with  skm  Wash  skm  thoroughly  before  breaks 
and  meats  and  at  end  of  work  penod 

SECTION  IX-  DISCLAIMER 

DISCLAIMER:  The  mlormahon  provided  m  this  MSOS  has  been  oMamed  hom  sources  believed  to  be  accurate  and  reliable  It  is  furnished  without 
warranty  of  any  kind,  express  or  xnplied  Recipients  sIxxjM  determine  that  the  mformaition  is  current  and  suitable  for  the  protection  of  the  environment  arfo 
the  heaMh  and  safety  of  your  employees  and  users  of  this  product 
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MOBILE 

R^VINTS 


Mobile  Paint  Mfg.  C'o.,  Inc. 

MATERIAL  SAFETY  DATA  SHEET 


PRODUCT  NAME:  MoPoxY  HZR  Organic  Epoxy  Zinc  Rich  Primar  Compooant  B 
PRODUCT  CLASS: 

PRODUCT  CODE:  AO-DH^SB 


Page  1  of  2 


HMIS  RATINGS 
HI  F2  RO 


SECTION  I  ■  MANUFACTURER  IDENTIFICATION 


MANUFACTURER'S  NAME  MOBILE  PAINT  MANUFACTURING  CO ,  INC 
ADDRESS  P  O  BOX  TIT.  THEODORE.  AL  36Se2 
DATE  PREPARED  OB/ 1  SAG 
PREPARER  J  Hoagland 


EMERGENCY  PHONE  l-SOO-ZSS-SBZA 

(Chemtel  24  Hour  Emergency) 
INFORMATION  PHONE  251-441.6110 


SECTION  II  -  HAZARDOUS  INOREDIENTS 


HAZARDOUS  COMPONENT 

CAS 

NUMBER 

OSHA 

PEL 

ACGIH 

TLV 

VAPOR  PRESS 
mmHgC)  TEMP 

SARA 
SEC  313* 

WT 

PERCENT 

AROMATIC  HYDROCARBON  SOLVENT 

64742-9&« 

too  PPM 

too  PPM 

20^ 

<5 

l.2.4.TR«ETMYLfleNZ£NE 

25  PPM 

25  PPM 

N/A 

YES 

<5 

MNERAL  SPIRITS 

605241-2 

too  PPM 

too  PPM 

20066 

<6 

ZINC  DUST 

7440-6&6 

15MGfM3 

I0MCVM3 

rvA 

YES 

80 

CALCIUM  METASAICATE 

|»63-l7-0 

15MGM3 

10M0AO 

t«A 

<5 

SECTION  IB  -  PHYSiCAUCHEMICAL  CHARACTERISTICS 


BOILING  POINT  3I5T 

VAPO«  DENSITY  Heavwf  than  atr 

VOC  total  (Ib/gal)  2  36 

VOC  Less  Water  and  Exempt  SotvenlsOh^Sal)  2  36 


APPEARANCE  &  ODOR  Typical  paevt  sdvenl  odor 
SPECIFIC  GRAVITY  {H20  =  1):  3  4 
EVAPORATION  RATE  Siower  than  elher 
SOLUBILITY  IN  WATER  Negk^oie 


SECTION  IV  -  FIRE  S  EXPLOSION  HAZARD  DATA 


FLASHPOINT  tOO*F 
METHOD  USED  Setafiash 


UNUSUAL  FIRE  AND  EXPLOSION  HAZARDS 
Closed  contafiers  may  explode  Mtien  exposed  to  extreme  heal  ApphcaOon  to  hot 
swtaces  requees  special  precauinns  Ful  prolectrw^  equipmeni  ncludng  sed-comanec 
breaming  apparatus  shoUd  be  used  Water  spray  may  be  meScOre  M  water  is  used, 
fog  nodes  are  preferable  Water  may  be  used  to  coot  dosed  contaners  to  prevent 
pressure  burid^to 

EXTINGUISHING  MEDIA  FOAM  ALCOHOL  FOAKi  C02.  DRY  CHEMCAL 


FLAMMABLE  LIMITS  IN  AIR  BY  VOLUME  • 
LOWER  09 


UPPER  64 

SPECIAL  FIRE  FIGHTING  PROCEDURES 

Dunng  emergerKy  conObons  overexposme  to  decompositxjn  products  may  cause 
a  heaRh  hazard  Sypmtoms  may  not  be  ■nmcdatety  apparent  Obtam  medcal 
attenacn  Keep  containers  bghdy  dosed  isctote  hem  heat,  sparts,  and  open 
It  flame 
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Mobile  Paint  Mfg.  Co.,  Inc. 
MATERIAL  SAFETY  DATA  SHEET 


Product  Name  MoPoxY  HZR  Orgamc  Epoxy  Zmc  Rich  Primer  Compooent  6 
Product  Co<le  40.OH-68 


^|£T12NV^RgACTlvm^ATA 


STABILITY  Stable 
INCOMPATIBILITY  (MATERIALS  TO  AVOID)  Oxidizing  matenab 
HAZARDOUS  DECOMPOSITION  OR  BYPRODUCTS  May  produce  hazardous 
Nmes  vmen  healed  to  deoompostoon  as  in  weidng 


CONDITIONS  TO  AVOID  High  Temperatures 
HAZARDOUS  POLYMERIZATION  VMI  not  occur 


SECTION  VI  -  MgALTM  HAZARD  DATA 


•*4Aa>TKiN  HEALTH  RISKS  AND  SYMPTOMS  Of  EXPOSURE 
/Wiesdieltc.  excessive  mhaiahon  can  cause  imiation  of  toe  respratory  fracL  or  acuU 
nervous  system  depression  diaractenzed  by  headache,  duzmess.  staggenng  gatt. 
contusion,  unconsciousness,  coma  and  even  asphyxiabon 

SMN  A  EYE  CONTACT  tCALTH  RISKS  AND  SYMPTOMS  OF  EXPOSURE 
Ston  Moderale  vntabon.  detuning  dermablis  May  be  a  sensdizer  n  some  ndMduals 
Eyes  Severe  vntaboa  rettoess.  leamg.  blurred  vision  Ntay  be  a  sensitizer  ei  some 
noviduais 

SMN  ABSORPTION  HEALTH  RISKS  A  SYMPTOMS  OF  EXPOSURE 

UquMl  can  be  absorbed  torough  toe  stun  resuling  m  symptoms  sanlar  to  toe  nrutabon 

efiects  above 

CARCWOGENICnY 

NTP7  NO  lARC  MONOGRAPHS?  NO  OSHA  REGULATED?  No 


MGESTION  HEALTH  RISKS  A  SYMPTOMS  OF  EXPOSURE 
Gastraintostinat  imtabon.  nausea,  vomiting  and  tkanhea  Aspeatxin  vHo  toe  Hxigs 
difing  ingestxin  or  vomtong  may  cause  mid  to  severe  piAmonary  rifiay  and 
possftly  even  death 

HEALTH  HAZARDS  (ACUTE  AND  CHRONK^L 

Reports  nave  associated  repeated  and  prolonged  occupational  overexposure  to 
solvents  wth  permanent  bran  arto  nervous  system  damage  Mertional  msuse  by 
deiberatety  concentrating  and  nhalng  Che  contents  may  be  hanNUl  or  taut 

MEDICAL  CCNOtTtONS  GENERAUY  AGGRAVATED  BY  EXPOSURE 
Exposure  to  petroieivn  solvents  may  aggravate  preexistng  dermabbs 

EMERGENCY  AND  FIRST  AID  PROCEDURES 

Skin  Wash  affected  areas  iMth  soap  and  water  Remove  and  launder 
contamnaed  dotong  Consult  a  physioan  f  needed  Eyes  Rush  enneduilety 
Mlh  large  amounts  ol  water  lor  ai  least  19  mnules  Take  to  a  physroan  lor 
meikcal  teatmert  ingesban  Omk  1  or  2  glasses  of  water  to  diluto  Do  not 
nducevohMng  Get  meikcal  fielp  mmediaiety 


SECTION  V  -  PRECAUTIONS  FOR  SAFE  MANDUNG  AND  USE 


STEPS  TO  BE  TAKEN  IN  CASE  MATERIAL  IS  RELEASED  OR  SPILLED 
Remove  al  sources  of  ignibon  (tame,  not  siataces.  and  eiectncal.  stabc  or  incOona 
spancs)  Avoto  breatong  vapors  venttaie  area  Coriam  and  remove  wth  nee 
absorbent  and  norwspartung  loots 

PRECAUTIONS  TO  BE  TAKEN  IN  HANDLING  AND  STORING 
Do  not  Store  above  120  F  Store  large  quanmies  only  n  buklngs  designed  to  oompty 
with  OSHA  1910  106  Keep  closiaes  bghi  and  oontaner  itonghC  to  prevent  leaKage  Oc 
not  store  or  use  near  heaL  sparks  or  flame  Never  use  pressure  to  empty  Dnanmus 
not  be  washed  out  or  used  tor  otoer  purposes  Drums  of  this  material  should  be 
pounded  when  poumg 


WASTE  DISPOSAL  METHOD 

Dispose  of  n  accordaiKe  vwto  local,  state  and  federal  regulainns  tnoneraie  n 
approved  iac«y  Do  not  ncneraie  dosed  contaners 


OTHER  PRECAUTIONS 

|Do  not  get  n  eyes  Avoid  stun  conlad  Can  cause  dtorgc  respeatory  reacbon 
Can  cause  alergc  ston  reacbon  Levant  prolonged  or  repealed  breaming  of 
vapors  or  spray  mist  Avoid  breatomg  of  sanding  dust  Wash  contammaled 
doming  tooroughly  Wash  sion  thorouglify  with  soap  and  water  after  handtoig 
Close  container  after  each  use  Do  not  transfer  tvs  product  to  tnlabeled 
confaners  Do  not  hande  unH  the  manuCaciureYs  safety  precautions  have  been 
read  and  ur>derstood  Keepoutofreathotchidren 


SECTION  VIH  -  CONTROL  MEASURES 


RESPIRATORY  PROTECTION 
Use  a  NiOSHapproved  respeaior  to  prevent  overexposure,  when  exposure  exceeds 
occupaoonai  exposure  irrats  (Secbon  U)  use  eiiher  an  aimosphere  suppiytog  respealor 
or  an  ar-pur*ying  respealor  for  or^mc  vapors  in  compliance  wNi  29  CFR  1910  194.  wir 
proveron  for  mist  removal  F  condiions  so  mdtoaie 


VENTILATION 

AM  jfifteaoon  areas  should  be  ventiaied  in  accordance  to  0$HA  regdabon  29 
CFR  191094.  1910107,  1910106  Remove  decorryostoon  products  formed 
dieing  wekbng  or  flame  cutting  on  surface  coaled  wth  Dus  produd  Dbaungvent 
tomes 


PROTECTIVE  GLOVES 
Recommended 

OTHER  PROTECTIVE  CLOTHING  OR  EQUIPMENT 

Use  protective  outerwear  ana  prevert  prolonged  ston  contact  wth  cortammated  ctoOwig 


EYE  PROTECTION 

Safety  eyewear  mduding  spiashguards  or  stoe  shields  recommended 
WORK/HYGIENIC  PRACTICES 

Avoto  breaffung  vapors  and  cortad  w«to  Skin  Wash  skin  toorougrty  before  breaks 
and  meals  and  at  end  ol  work  penod 


DISCLAIMER:  The  information  provided  in  this  MSDS  has  ot  i.i  IK'Im  sources  bebeved  to  be  accurate  and  reliable  It  is  furrwshed  witoout 
warranty  of  any  kind,  express  or  enplied  Recipients  should  determine  mat  the  mformation  is  current  arut  sutaWe  for  the  protection  of  the  environment  and 
the  health  aird  safety  of  your  employees  and  users  of  mis  product 
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Technical  data  for  System  21-A-Z  Formula  151  Topcoat 

SHIPBUILDERS  AND  MARINE 
PAINTS  AND  COATINGS 
by  Mobile  Paint  Mfg.  Co.  Inc. 

PRODUCT  DATA  SHEET  NO.:  40AH086  DATE:  08/24/04  REV:  3 


I.  GENERIC  TYPE  AND  DESCRIPTION:  Epoxy  -  Polyamide  -  Haze  Gray 
Specification  Number:  MIL-DTL-24441/21A,  Type  III.  F151 


II.  MANUFACTURER’S  DATA: 

(a)  MANUFACTURER:  Mobile  Paint  Mfg.  Co,  Inc.  (b)PRODUCT  DESIGNATION: 

40AH086 

(c)  COLOR(S):  Haze  Gray  (d)  USES:  Ships,  bilges,  and  hulls. 

(e)  TECHNICAL  SERVICE  REPRESENTATIVE  -  Hank  Hays 
Telephone  No.:  251-443-6110 


III.  PROPERTIES: 

(a)  %  VOLUME  SOLIDS  (ASTMD  2697)  60%  (b)  FLASH  PaNT  (ASTM  D  3278)  1004F 

(c)WEIGHTPERGAU.ON(FTMS141a4184  1)  108«)s  (d)  SHELF  LIFE  12  months 

(a)  VISCOSITY  (FTMS  141a  4281)  82  -  92  KU  (0  PACKAGING  10  gallon  Ms 

5  galons  o(  A  in  a  metal  pad 
5  galons  of  B  in  a  metal  pad 

(g)  NUMBER  OF  COMPONENTS  2  (h)  GLOSS  (ASTM  0  523)  30%  maximum 

(0  STORAGE  REQUIREMENTS  Protected  storage  at  temperature  of  0  F  to  100’  maximum 


SPECIAL  SAFETY  PRECAUTIONS 

Solvents  contained  in  this  coating  are  combustible  and  may  cause  irritation.  Use  extreme  caution  when 
applying  in  enclosed  areas.  Keep  away  from  heat  and  sparks  or  open  flame.  Alv/ays  use  with  adequate 
ventilation.  See  Mobile  Paint  Mfg. Co.  Material  Safety  Data  Sheet  for  additional  information. 


IV.  SURFACE  PREPARATION  MINIMUM  REQUIREMENTS  : 

(a)  INITIAL  -  Near  White  (SSPC-SP10) 

(b)  TOUCH-UP  -  Brush  Blast  (SSPC-SP7) 

(c)  PROFILE  (Gardner  Model  123  Profilometer)  -  MIN.  2.0  mils  MAX.  3.0  mils 

(d)  SPECIAL  INSTRUCTIONS  -  N/A 

(e)  PRIMER  REQUIREMENTS  :  MIL-P-24441/20,  F150  Primer  Green  40CM013 

PAGE  1  OF  2 
ASTM  F718  (Modified) 

40AH086  Page  2  of  2 
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V.  MIXING  PROCEDURE: 

(a)  MIXING  RATIO  BY  WEIGHT  - 11.1  parts  Component  A  to  10.5  parts  Component  B 
BY  VOLUME  - 1  part  Component  A  to  1  part  Component  B 


(b)  INDUCTION  TIME  -  Ambient  Temp.  Induction  Time 

<35”f  Do  not  apply 

*35  -  60'F  2  hours 

61-70’F  1- I  .Shrs 

71-90'F  0.5-1hrs 

91- 100  F  15  minutes 


•  Note:  For  application  below  60  F  material  must  be  at  60  -  70'F  at  the  time  of 
mixing  and  remain  at  60  -  TOT  during  the  induction  period. 


(c)  RECOMMENDED  SOLVENT  - 
43EF094 


CONFINED  AREAS  -  Mopoxy  241  Thinner  43EF094 
NON-CONFINED  AREAS  -Mopoxy241  Thinner 

CLEAN-UP  -  Mopoxy  241  Thinner  43EF094 


(d)  THINNING  REQUIREMENTS  -  Not  necessary,  (check  applicable  regulations  for 

VOC  limitations).  10%  maximum  Mopoxy  241  Thinner  43EF094 

(e)  POT  LIFE  -  6  hours  minimum  at  75aF  (24aC) 

3  hours  minimum  at  85SF  (29.4dC) 


(f)  SPECIAL  INSTRUCTIONS  -  Components  A  and  B  must  be  mixed  1:1  by  volume. 


VI.  APPLICATION 

(a)  ENVIRONMENTAL  LIMITATIONS  -  TEMPERATURE  -  40T  minimum  to  lOOT  maximum 

NOTE  -  Siu  face  temperatiire  must  be  at  least  5'F  above  dew  point. 


(b)  FILM  THICKNESS  -  (SSPC  PA2-73T)WET  FILM  -  3.4  mils  minimum  to  5.1  mils  maximum 

DRY  FILM  -  2.0  mils  minimum  to  3.0  mils  maximum 


(c)  DRY  TIMES 

Ambient  Temp, 

40  -  60V 
61 -80V 

81  -  100*F 


Recoat 

Recoat 

For  Service 

Minimum 

Maximum 

Minimum 

18  hours 

10  days 

10  days 

12  hours 

7  days 

8  days 

8  hours 

5  days 

7  days 

(d)  EQUIPMENT  REQUIREMENTS  (RECOMMENDED) 

Conventional  spray  -  DeVilbliss  MBC  gun  with  E  tip  with  30  air  cap  or  equal.  40-45  psi 
atomizing  pressure. 

Airless  spray  -  minimum  30:1  ratio  pump.  ,015”  -  .017’  tip.  3/8"  ID  material  hose. 

May  be  brush  or  roller  applied. 


ASTM  F718  (ModfTied) 


«WH06«7t$ 
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MOBILE 

R<VINTS 


Mobile  Paint  Mfg.  Co.,  Inc. 

MATERIAL  SAFETY  DATA  SHEET 


Page  1  of  2 


PRODUCT  NAME:  MIL-P-24441/21 .  Type  III  F151  Compooent  A 
PRODUCT  CLASS: 

PRODUCT  CODE:  4<}-AH-B6A 


HMIS  RATINGS 
H2  F2  RO 


SlCnOW  I  •  MANUFACTURIR  lOINTIFICATION 


MANUFACTURER  S  NAME  MOBILE  PAINT  MANUFACTURING  CO .  INC 
ADDRESS  P  O.  BOX  717.  THEODORE.  AL  38582 
DATE  PREPARED  0I/22X)2 
PREPARER  J  Hoagkmd 


EMERGENCY  PHONE  I  ■800-255-3924 

(ChemW  24  Hour  Emergency) 
INFORMATION  PHONE  251-443-8110 


SECTION  II  -  HAZARDOUS  INOREOIEWTS 


HA2^tK)U$  COMPONEN^^ 

CAS 

OSHA 

_ PEL_ _ _ 

ACGIH 
_ TLV _ 

VAPOR  PRESS 

SARA 

_ 

WT 

,  nPERCENT^ 

PdYAMOERESM 

PROraETARV 

NOTESTB 

NOT  ESTB 

Ni'A 

20 

Fm/m  ALCOHOL 

71-36-3 

90  PPM 

5SC6S 

YES 

30 

TITAMUM  OtONOe 

1346347-7 

19MGA^t3 

IOMCfMS 

F^A 

10 

hlAGNESIUM  SILICATE 

14807-964 

20MPPCF 

2MGM3 

N^A 

36 

SeCTIOM  iH  -  PMYSICAUCHEMICAL  CHARACTERISTICS 


BOILING  POINT  240*F 

VAPOR  DENSITY 

VOC  TOTAL  0br9al)  3  34 

VOC  les$  Water  ona  Exempt  Solvents  (fe/9al)  3  34 

APPEARANCE  A  ODOR  Typicai  pamt  solvent  odor 

SPECIFIC  GRAVITY  (H20  :  1).  13 

EVAPORATION  RATE  Slower  Ihwi  ether 

SOLUBILITY  IN  WATER  Neghgtole 

SECTION  IV  -  FIRE  A  EXPL 

OSION  HAZARD  DATA 

FLASHPOINT  100-103*F 

METHOD  USED  Selatash 

UNUSUAL  FIRE  AND  EXPLOSION  HAZARDS 

Closed  contanm  may  explode  »tien  exposed  to  eidrone  heal  ApphcaSon  to  hoi 
sutaces  re<Mres  special  precauuons  Fui  proiecPve  eoupmem  ncnjdmg  sed'CcrtioYtec 
cveaVMng  apparatus  should  be  used  water  spray  may  be  nedeOFg  ir  water  is  used 
tog  nodes  ore  preterabte  water  may  be  used  to  cool  dosed  contancrs  to  prewn 
presstf e  buScFtto 

EXTINGUISHING  MEDIA  FOAM.  ALCOHOL  FOAM.  002.  DRY  CHEMICAL 

FLAMMABLE  LIMITS  IN  AIR  BY  VOLUME  . 

LOWER  14%  UPPER  N/A 

SPECIAL  FIRE  FIGHTING  PROCEDURES 

Oumg  emergency  condrtwns  overt  xposrue  to  dccomposSion  products  may  cause 
a  hea0i  hazard  Sypmioms  rruy  not  be  ■wnedstely  appareri  Obtain  mertcal 
arenbon  Keep  oontamers  feghOy  dosed  isolate  from  heaL  sparks,  and  open 
flame 
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Mobile  Paint  Mfg.  Co.,  Inc. 
MATERIAL  SAFETY  DATA  SHEET 


PfoductName  MILP-244<  1)21,  Typ«  III  F15I  Component  A 


Product  Code  40-AH-d6A 


SECTION  V  -  REACTIVmr  DATA 


STABIUTY  Stable 

INCOMPATIBILITY  (MATERIALS  TO  AVOID)  Oudizmg  materials 
HAZARDOUS  DECOMPOSITION  OR  BYPRODUCTS  Miy  produce  hourdous 
lumes  wbm  rieated  to  decompostoon  as  n 


CONDfTIONS  TO  AVOID  H^h  Temperatures 
HAZARDOUS  POLYMERIZATION  WMnotoccv 


SECTION  VI  -  HEALTH  HAZARD  DATA 


MMLATION ICALTH  RISKS  AND  SYMPTOMS  OP 

Niesibebc.  excessive  rtoaiakon  can  cause  imtoiion  of  tie  respeaiory  iracL  or  acu(« 
nervous  system  depression  cbaraciertfed  by  headache.  di2zne$s.  stagpenng 
cotAaon.  tftconsoousness.  coma  and  even  asphyxiation 


INGESTION  HEALTH  RISKS  S  SYMPTOL6  OF  EXPOSURE 
Oastrortestmat  xntaeon.  nausea,  ^mang  and  durrhea  Aspeabon  mo  Ihe  ii.figs 
Ounng  mgesbon  cr  vonvhng  may  cause  mM  to  severe  puarnonary  m|uy  and 
posstoiy  even  dead 


SMN  «  EYE  CONTACT  HEALTH  RISKS  AND  SYMPTOMS  OF  EXPOSURE 
Sion  Moderate  imtabon.  defafuig.  dermatitis  May  be  a  sensitizer  m  some  ndivNSuafs 
Eyes  Severe  irttabon.  redness,  leanng.  bMred  visnn  May  be  a  sensrttzer  in  some 
vx^iduais 


HEALTH  HAZARDS  (ACUTE  AND  CHRONIC). 

Reports  have  associated  repealed  and  prolonged  occupational  overexposure  to 
soNenls  wen  permanent  bran  and  nervous  system  dan»ge  Menlional  rrtsuse  by 
detberalety  concerSratng  and  nhalng  the  comerte  may  be  tvannfts  or  fatal 


SNN  ABSORPTKDN  HEALTH  RISKS  «  SYLPTOMS  OF  EXPOSURE  LCOICAL  CONOfTIONS  GENERAaV  AGGRAVATED  8Y  EXPOSURE 

Li(|dd  can  be  absorbed  Wough  the  skn  resufling  n  symptoms  snMar  to  the  nhalation  Exposure  to  petroleum  solvents  may  aggravate  preeastng  dernubbs 
eflects  above 


CARC«IOGENK:nY 

NTP?  No  lARC  MONOGRAPHS'^  No  OSHA  REGULATED?  No 


EMERGENCY  AND  FIRST  AID  PROCEDURES 

Skn  Wash  affected  areas  Mto  soap  and  water  Remove  and  lamder 
contamnaied  doffing  ConsuR  a  physioan  if  needed  Eyes  flush  rnmedmefy 
vdh  targe  amounts  of  water  for  ai  least  15  mnutes  Take  to  a  physioan  lor 
medicaf  treatment  ngesbon  Dmk  1  or  2  glasses  of  water  to  dfuie  Do  not 
nduceMcntong  Get medcal help nxnedatety 


SECTION  VU  -  PRECAUTIONS  FOR  SAFE  HANDLING  AND  USE 


STEPS  TO  BE  TAKEN  IN  CASE  MATERIAL  IS  RELEASED  OR  SPILLED 
Remove  afl  sources  of  tgrution  (flame,  not  siRtaces.  and  eiectncaf.  static  cr  tKtona 
spades)  Avoid  brealhng  vapors  venoiato  area  Contan  and  remove  wdi  ner 
absorbent  and  norvspartung  tods 


WASTE  DISPOSAL  METHOD 

Dispose  ot  n  accordance  with  local,  stale  and  federal  reguutions  mcnerafen 
approved  laowy  Do  nd  nenerde  closed  conlaners 


PRECAUTIONS  TO  BE  TAKEN  IN  HANDLING  AND  STORING 
Do  not  Store  above  i20  F  Store  targe  quanwies  only  n  buidngs  designed  to  compiv 
wfffi  OSHA  1910 10$  Keep  closures  ugh!  and  conianer  upngm  to  prevent  leakage  Dc 
not  store  or  use  near  heat.  ^»rks  or  flame  Never  use  pressire  to  empty  Dnn>  mus: 
not  be  washed  out  or  used  lor  ovier  purposes  Drums  of  fftis  maienai  shoifd  be 
grounded  when  poumg 


OTHER  PRECAUTIONS 

Do  not  get  n  eyes  Avoto  skn  ooniaci  Can  cause  aaerge  respeatory  reaeflon 
Can  cause  aflerge  skn  reaction  Preveni  prolonged  or  repealed  breottwig  of 
vapors  or  spray  mist  Avoid  breaming  of  sanding  dust  Wash  corttamnafed 
Udhing  fftorougNy  Wash  stun  ihoroughty  with  soap  and  water  afler  handtoig 
Close  oontaner  aAer  each  use  Do  not  transfer  tvs  product  to  untabeled 
contaners  Do  not  handto  unH  the  manufactured  safety  precaubons  have  been 
read  and  understood  Keep  out  of  reach  or  children 


SECTION  VIII  -  CONTROL  MEASURgS 


RESPIRATORY  PROTECTION 

Use  a  NiOSH-approved  respvalor  to  preveni  wereigiostfe.  when  expostfe  exceeds 
occvpflflohaf  exposue  krnts  (Section  ■)  use  either  an  atmosphere  suppfyvig  respirator 
or  an  aepunfyng  respeator  tot  orgarac  vapors  n  compliance  with  29  CFR  1910 134.  wer 
provtsion  for  met  removal  n  condhons  so  ntfle^ 


PROTECTIVE  GLOVES 
Recommended 

OTHER  PROTECTIVE  CLOTHING  OR  EQUIPMENT 

Use  pmtecbve  oiAerwear  and  prevent  prolonged  Skn  contact  wflh  ccntamnaled  ctoffmg 


VENTILATION 

AI  apphcaoon  areas  shoifld  be  venuakd  m  accordance  to  OSHA  regUabon  29 
CFR  191094.  1910107.  191010$  Remove  decompostoon  products  formed 
dtnng  wettng  or  flame  cutting  on  stftace  coated  wen  BUS  product  If  baking,  vent 
tomes 

EYE  PROTECTION 

Safety  eyewear  ndudng  spiashguards  or  side  shields  recommended 
WORK'HYGIENIC  PRACTICES 

Avoid  breaffMng  vapors  and  contact  wdh  skn  Wash  sun  ffiorougTfly  before  bre As 
and  meafs  and  at  end  of  work  penod 


DISCLAIMER:  The  niormabon  provKied  n  this  M$OS  has  been  obtained  from  sources  believed  to  be  accurate  and  reltobie  It  d  furnished  without 
warranty  of  any  knd.  express  or  implied  Redpiffhls  should  determine  that  the  nformabon  is  current  and  suitable  for  the  protection  of  the  envwonment  and 
the  health  and  safety  of  your  employees  and  users  of  tNs  product 
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MOBILE 

R^INTS 


Mobile  Paint  Mfg.  Co.,  Inc. 

MATERIAL  SAFETY  DATA  SHEET 


Page  1  of  2 


PRODUCT  NAME:  MIL-P-24441/21.  Type  III  F151  Component  B 
PRODUCT  CLASS: 

PRODUCT  CODE:  40-AH.86B 


HMIS  RATINGS 
H1  F2  RO 


SICnON  1 .  MANUFACTU 

RIR  IDINTIFICATION 

MANUFACTURER'S  NAME  MOBtlE  PAINT  MANUFACTURING  CO  ,  MC 

ADDRESS  PO  BOX  717.  THEODORE.  AL  36582 

DATE  PREPARED  0if22A)2 

PREPARER  J  Hoogland 

emergency  PHONE  l-80a255-3824 

(Chemiel  24  Hour  Emergency) 

INFORMATION  PHONE  251-443^110 

SICTION II  -  HAZARDOUS  IN0RE0IENT5 


HAZARDOUS  COMPONENT 

CAS 

OSHA 

ACGIH 

_ ^TLV _ 

VAPOR  PRESS 
flwnHg.l^  TEMP 

SARA 
SEC  313 

m 

.PERCENT  , 

AROMATIC  HVTXKCARBON  SOLVENT 

e4742-9S6 

100  PPM 

100  PPM 

20068 

IS 

1.2.4-TRMETHyL8ENZENE 

25PPM 

25  PPM 

U/A 

YES 

7 

MAGNESIUM  SILICATE 

14807-964 

20MPPCF 

2MQA13 

NfA 

2$ 

SECTION  W  -  PHYSICAUCHEMICAL  CHARACTERISTICS 

BOILING  POINT  315*F 

VAPOR  DENSITY  Heavier  Itian  air 

VOC  TOTAL  (fc/flal)  2  26 

VOC  Less  Water  and  EiemiM  Solvents  (ivgal)  2  26 

APPEARANCE  &  ODOR  TyfMcai  pant  solvent  odor 

SPECIFIC  GRAVITY  (H20  s  1)  13 

EVAPORATION  RATE  Slower  dwm  ether 

SOLUBILITY  IN  WATER  Neglig4>le 

SECTION  IV  -  FIRE  8  EXPLOSION  HAZARD  DATA 

FLASHPOINT  100-110^ 

METHOD  USED  Setallash 

UNUSUAL  FIRE  AND  EXPLOSION  HAZARDS 

Closed  contaners  may  explode  Mien  exposed  to  extreme  beat  AppiicaMn  to  no 
surfaces  requres  special  precautons  Fm  pmieOve  ernApment  ndmang  seff^onianec 
breatrwig  apparatus  shoiAd  be  used  water  spra^  may  be  neilectve  If  water  is  used 
log  noQles  are  preferable  water  maty  be  used  to  cool  closed  ccntamers  lo  preven 
pmsure  buKH^i 

EXTINGUISHING  MEDIA  FOAM,  ALCOHOL  FOAM.  C02.  DRY  CHEMK^AL 

FLAMMABLE  LIMITS  IN  AIR  BY  VOLUME  - 

LOWER  09%  UPPER  64% 

SPECIAL  FIRE  FIGHTING  PROCEDURES 

Ounng  emergency  condrtions  overexposrue  to  decomposition  products  may  cause 
a  neann  nazard  Sypmtoms  may  not  be  «rmedateN  apparent  Obtan  meiKal 
.mention  Keep  conianers  bgNSy  dosed  isoiaie  from  neat,  sparks,  and  open 
name 
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Mobile  Paint  Mfg.  Co.,  Inc. 
MATERIAL  SAFETY  DATA  SHEET 


Product  Name  MiL-P-24441/21.  Type  lU  FtS1  Component  B 


Product  Code  40-AH  86B 

STABHITY  SlaWe  CONDITIONS  TO  AVOID  High  Temperatures 

INCOMPATIBILITY  (MATERIALS  TO  AVOID)  Oxidizing  malenals 

HAZARDOUS  DECOMPOSITION  OR  BYPRODUCTS  Ma^  produce  hazardous  HAZARDOUS  POLYMERIZATION  WWnoloccw 
mmes  when  heated  to  decomposition  as  n  Mehtng 


SECTION  VI  ^  HEALTH  HAZARD  DATA 


t*iALATK)N  HEALTH  RISKS  AND  SYMPTOMS  Of  EXPOSURE 
Anesthetic,  excessive  nhoiaticn  can  cause  entatton  of  toe  respratory  trad  or  acute 
nervous  system  depression  characterized  try  headache,  dizzness.  staggenng  gat 
confusion,  laiconsoousness.  coma  and  even  asphyxiation 


INGESTtON  HEALTH  RISKS  A  SYMPTOMS  Of  EXPOSURE 
Gastroeitestnai  entaaon.  nausea,  vomong  and  darrhea  Aspeabon  eito  toe  lungs 
dunng  mgesOon  or  vomMing  may  cause  mAd  to  severe  pulmonary  fi|ury  and 
posstoty  even  death 


Stem  &  EYE  CONTACT  HEALTH  RISKS  AND  SYMPTOMS  Of  EXPOSURE 


HEALTH  HAZARDS  (ACUTE  AND  CHRONIC^ 


Ston  Moderate  ersabon.  detat&ng.  dermaOhs  May  he  a  sensitizer  ai  some  ndmduats 
Eyes  Severe  entatioa  redness,  teanng.  Uuned  visnn  May  De  a  sensi&zer  m  some 
ridMduais 


Reports  have  associated  repeated  and  prolonged  occupobonoi  overei^osure  to 
soNents  with  pennanem  bran  and  nervous  system  damage  nenborval  mnuse  Oy 
demerateiy  conceniraing  and  etoaing  toe  contents  may  be  harmful  or  fatal 


SKM  ABSORPTION  HEALTH  RISKS  A  SYMPTOMS  Of  EXPOSURE 

Uqiad  can  be  absorbed  through  toe  stun  resiAttig  in  symptoms  santar  lo  toe  nhaiabon 

efiects  above 

CARONOCEMary 

NTP?  No  lARC  MONOGRAPHS?  No  OSHA  REGULATED?  No 


MEDICAL  CONDITIONS  GENERALLY  AGGRAVATED  BY  EXPOSURE 
Exposure  to  petroleum  solvents  may  aggravaie  preexistng  dermaMs 

EMERGENCY  AND  FRST  AID  PROCEDURES 

Sion  wash  adected  areas  vMih  soap  and  viraier  Remove  and  launder 
contaminated  clothng  ConsuR  a  physician  4  needed  Eyes  AusTi  anmediately 
n«h  large  amounts  of  water  for  at  least  15  mnules  Take  to  a  physician  lor 
medicaf  treaknent  ingestion  Onnk  1  or  2  glasses  or  water  to  dMe  Do  ml 
toducevombng  Get medcal help *nmedutefy 


SECTIOM  VB  -  PRECAUTIONS  fOR  $APE  HANDLINQ  AND  USE 


STEPS  TO  BE  TAKEN  IN  CASE  MATERIAL  IS  RELEASED  OR  SPILLED 
Remove  ai  sources  of  ignenn  (tame,  hot  surraces.  and  etecincai.  staiK  or  incttom 
Sparta)  Aroid  breatong  vapors  VenHate  area  Confan  and  remove  with  ner 
^isorbent  and  noivspartwig  tools 


WASTE  DISPOSAL  METHOD 

Dispose  Of  to  accordance  wdh  local.  State  and  federal  regulations  inoneraieto 
approwd  facMy  Do  not  toonerate  dosed  coraaners 


PRECAUTIONS  TO  BE  TAKEN  IN  HANDLING  AND  STORING 
Oo  ncf  store  above  120  F  Store  large  quanDbes  only  m  bwkSngs  designed  to  comply 
wdhOSHA  1910  lOS  Keep  ctosures  bi^  and  conianer  ijpnght  to  prevent  leakage  Dc 
not  store  or  use  near  heal,  spans  or  flame  Never  use  pressue  to  empty  Drun  musi 
not  be  washed  out  or  used  tor  other  pirposes  Drums  of  this  nufenal  should  be 
grounded  when  pouring 


OTHER  PRECAUTIONS 

Oo  not  get  to  eyes  Avoto  siun  contact  Can  cause  adergK  respealory  reaction 
Can  cause  aiergw  sion  reaction  Prevent  protonged  or  repealed  breathug  of 
vapors  or  spray  met  Avoto  brealhng  of  sanding  dust  Wash  contammated 
clolhng  Ihorougiey  Wash  slun  VtorougNy  Mlh  soap  and  water  after  handing 
Ctose  oontamer  after  each  use  Do  not  transfer  tvs  product  to  unlabeled 
contaners  Oo  not  rundie  wiH  the  nunuiaciurer^  safety  precaubons  have  been 
read  and  understood  Keep  out  of  reach  of  chidren 


SECTION  VIM  -  CONTROL  MEASURES 


RESPIRATORY  PROTECTION 

Use  a  NiOSH-approved  resprator  to  prevent  overeiyosufe.  when  eqiosure  exceeds 
occupaoonai  exposiae  brnts  (Section  N)  use  eicr  an  atmospnerc  suppfytng  respeatot 
or  an  ar-ptftfyvig  respealor  tor  orgmc  vapors  to  eompbance  w«i  29  CFR  I9I0  iS4.witr 
provQton  for  met  removal  4  condtoons  so  todKaie 

PROTECTIVE  GLOVES 
Recommended 

OTHER  PROTECTIVE  CLOTHING  OR  EQUIPMENT 

Use  protective  outerwear  and  prevent  prolonged  sfcn  contact  with  contamtoated  ctotheig 


VENTILATION 

AM  appHcabon  areas  should  be  verMated  m  accordance  to  OSHa  regiMUon  29 
CfR  1910  94.  1910107.  191010$  Remove  decompostoon  products  formed 
durng  weidtog  or  flame  cutang  on  sutace  coated  with  the  product  if  baking,  vent 
fines 

EYE  PROTECTION 

Safety  eyewear  ndudng  splashguards  or  side  shields  recommencted 
WORK/HYGIENfC  PRACTICES 

Avoid  breatheig  vapors  and  contact  wrth  skn  wash  skm  tnroughly  before  breaks 
and  meals  and  at  end  of  work  period 


SECTION  IX  .  DtSCLAIMER 

DISCLAIMER:  The  toformabon  provided  to  this  MSDS  has  been  obtained  irom  sources  believed  to  be  accurate  and  reliable  It  is  furnished  without 
warranty  of  any  ktod.  express  or  implied  Reopicnts  should  determine  that  the  information  is  current  and  suitable  for  the  protection  of  the  environment  and 
the  health  and  safety  of  your  employees  and  users  of  this  product 
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Technical  data  for  Macropoxy  646  Epoxy  Primer 


4.53 

MACROPOXY®  646 
FAST  CURE  EPOXY 

Part  A  B58-600  Series 

Part  B  B58V600  Hardener 


PRODUCT  INFORMATION  Revved 907 

Product  Description 

Recommended  Uses 

MACROPOXY  646  FAST  CURE  EPOXY  is  a  high  solids,  high 
build,  fast  drying,  polyamide  epoxy  designed  lo  protect  steel 
and  cofKrete  in  industrial  exposures  Ideal  lor  maintenance 
painting  and  fabncation  shop  applications  The  high  solids 
content  ensures  adequate  protection  of  sharp  edges,  corners, 
arxl  welds  This  product  can  be  applied  direrdly  to  marginally 
prepared  steel  surfaces 

•  Low  VOC  •  Chemical  resistant 

•  Low  odor  •  Abrasion  resistant 

•  Marine  applications 

•  Fabrication  shops  •  Refineries 

•  Pulp  and  paper  mills  •  Chemical  plants 

•  Power  plants  •  Tank  extenors 

•  Offshore  platforms  •  Water  treatment  plants 

•  Mill  White  and  Black  are  acceptable  for  immersion  use  for 
saft  water  and  fresh  water,  not  acceptable  for  potable  water 

•  Suitable  for  use  in  USDA  inspected  facilities 

Conforms  lo  AWWA  D102  03  OCS  #5 

Product  Characteristics 

Performance  Characteristics 

Rnish:  Semi-Qioss 

Cok>r:  Miil  Whtte.  Black  and  a  wide  rar>9e 

of  cofors  avdilablo  through  tinttng 

Volume  Solids:  72%  ±  2%.  mixed 

Mtil  White 

Weight  Solids:  85%  ±  2^^«.  mixed 

Mill  White 

VOC  (ERA  Method  24):  Unreduced  <2S0  9l.2  08«>'gai 

mixed  Reduced  1 0%  <300  gl.  2  50  Ib'gal 

Mix  Ratio:  1  1  by  volume 

Recommended  Spreading  Rate  per  coat: 

Wet  mils  /*  0  -  13  5 

Dry  mils  5  0-  100* 

Coverage  116  •  232  sq  ft  gal  approximate 

NOTE  Brush  or  roll  application  may  require  multiple  coats  to  achieve 

maximum  film  thickness  and  uniformity  of  appearance 

*  See  Recommended  Systems 

Drying  Schedule  ®  7.0  mils  wet  and  50%  RH: 

®40"F  ^77*F  ®100*F 

To  touch  4-5  hours  2  hours  1 '  2  hours 

To  handle  48  hours  8  hours  4'/^  hours 

To  recoat 

minimum  48  hours  8  hours  4''2  hours 

maximum  1  year  1  year  1  year 

Cure  for 

service  10  days  7  days  4  days 

immersion  14  days  7  days  4  days 

R  maxvTHjm  reooat  time  exceeded,  abradesurtace  before  recoatfig 

Drying  tirriesterrperature.hurnidNyarxj  Mm  iNcknessdependerit 

Pot  Life:  10  hours  4  hours  2  hours 

SweaMn4ime:  30  minutes  30  minutes  15  minutes 

Shelf  Life:  36  months,  unopened 

Store  indoors  at  40T  to  lOO'F 

Rash  Point:  Sl'F.  TCC.  mixed 

Reducer/Ciean  Up:  Reducer.  R7K15 

In  Cahfofnia  Reducer  R7K111  or  Oxsol  100 

System  Tested:  (unless  otherwise  indicated) 

Substrate  Steel 

Surface  Preparation  SSPC-SPiO 

1  ct  Macropoxy  646  Fast  Cure  <9  6  0  m4s  dft 

Abrasion  Resistance: 

Method  ASTM  D4060.  CS17  wheel.  1000  cycles.  1  kg  toad 

Result  84  mg  loss 

Accelerated  Weathering  •  OUV.  Zinc  Clad  II  Plus  Primer: 

Method  ASTM  D4S8;.  OUV-A.  12.000  hours 

Resits  passes 

Adhesion: 

Method  ASTMD4&41 

Resuh  1.037  p$i 

Corrosion  Weathering.  Zinc  Clad  II  Plus  Primer: 

Method  ASTM  058^.  36  cydes.  12.000  hours 

ResuH  Rating  10  per  ASTM  D714  for  bkstenng 

Rabng  9  per  ASTM  D610  for  rustmg 

Direct  Impact  Resistance: 

Metliod  ASTMD2794 

ResuM  30  in  lb 

Dry  Heat  Resistance: 

Method  ASTMD248S 

Result  250^ 

Exterior  Durability: 

Method  1  year  at  45'  South 

Result  Exceient,  chalks 

Flexibility: 

Method  ASTM  D522. 180*  band.  3/4*  mandrel 

Resuft  Passes 

Humidity  Resistance 

Method  ASTM  D4S8S.  6000  hrs 

Resuh  No  bhstenng.  cracking,  or  rusting 

Immersion: 

Method  1  year  fresh  and  sail  water 

Resuh  Passes,  no  rusting,  bhstenng.  or  loss  of  adhesion 

Irradiation'Effects  on  Costings  used  In  Nuclear  Power  Plants 
Method  ANSi5 12/AS1MD4082-89 

Resuh  Passes 

Pencil  Hardness: 

Method  ASTM  D3363 

Resuh  3H 

Water  Vapor  Permeance: 

Method  ASTM  01653.  Methods 

Resuh  1  1S  grams/  perms 

Salt  Fog  Resistance.  Zinc  Clad  11  Plus  Primer:: 

Method  ASTM  B1 17.  $.500  hours 

Resuh  Rabng  10  per  ASTM  D6IO  for  rustmg 

Rating  9  per  ASTM  D1654  for  corrosion 

Slip  Coefficient.  Mill  White: 

Method  AISC  SpeofRabon  (or  SructurolJoinls  UsingASTM 

A325  or  ASTM  A490  Bohs 

Result  Class  A  0  36 

Eooxv  coobrxB  mav  darken  or  dscoior  tonoverxi  acshcabon  arxf  cumo 
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Industrial 

& 

Marine 

Coatings 


4.53 

MACROPOXY®  646 
FAST  CURE  EPOXY 

Part  A  B58-600  Series 

Part  B  B58V600  Hardener 


PRODUCT  INFORMATION 

Recommended  Systems 

Surface  Preparatkjn 

Immersion  and  atmosoherlc; 

Steel; 

2  cts.  Macropoxy  646  @  5  0  •  10  0  mils  dft/ct 

Concrete/Mesonry,  smooth: 

2  cts  Macropoxy  646  0  5  0-  10  0  mils  dft/ct 

Concrete  Block: 

1  ct  Kem  Cati-Coal  HS  Epoxy  Ftller.'Seaief 

to  o  '  20  0  mils  oh.  as  needed  lo  fill  voids  and  provide 
a  continuous  substrate 

2  cts  Macropoxy  646  <§>  5  0  ■  10  0  mils  dft/ct 

Atmospheric: 

‘Steel:  . . 

(Shop  applied  system.  r>ew  construction.  AWWA  D102-03.  can  also 
be  used  at  3  m4s  mirsmum  dh  when  used  as  an  intermeduite  coal 
as  part  of  a  multi-coat  system) 

1  ct  Macropoxy  646  Fast  Cure  Epoxy 

@>30*60  mis  dh 

1  -2  cts  of  recommended  topcoat 

Steel: 

1  ct  Recoatoble  Epo»  Pnmer  @1 4  0  *  6  0  mis  dh 

2  cts  Macropoxy  646  @50*  tO  0  mils  dfl^ct 

'Steel: 

1  ct  Macropoxy  646  @40*60  mils  dh 

1*2  cts  Acrolon  218  Polyurethane  @30*60  mils  <fft/ct 
or  Ht*Sol»d$  Polyurethane  @30*50  mits  dft'ct 

or  SherThane  2k  Urethane  @20*40  mils  dft'ct 

Steel: 

2  cts  Macropoxy  646  @  5.0  -  10  0  mils  dffct 

1*2  cts  Tile-C(ad  HS  Epoxy  ($  2  5  -  4  0  mils  <^'cl 

Steel: 

1  cl  Zmc  Clad  II  Plus  @30*60  mds  dh 

1  ct  Macropoxy  646  @50*  100  mds  dh 

1*2  CIS  Acrolon  2l8  Poli^rethane  @30*60  mils  dft*'ct 

Steel: 

let  ZincCladlllHS@3  0*50mlsdft 

or  ZiTK  Clad  IV  @30*50mlsdh 

1  ct  Macropoxy  646  @50*  1 0  0  mds  dh 

1  *2  cts  Acrolon  2l8  Polyurethane  @30*60  mils  dft/ct 

Aluminum: 

2  cts.  Macropoxy  646  @  5.0  •  10  0  mils  dfVet 

Galvaniiing: 

2  cts  Macropoxy  646  @  5  0  -  IO  0  mils  dft/ct 

The  systems  listed  above  are  representative  of  the  product's  use 
Other  systems  may  be  appropnate 

Surface  must  be  dean.  dry.  arwi  m  sound  condlion  Remove  all  oil, 
dust,  grease,  dirt,  loose  rust,  and  other  foreign  material  to  erasure 
good  adhesion 

Refer  to  product  Applicabon  Bulletin  for  detailed  surface  preparabon 
information 

Minimum  recommended  surface  preparabon 

Iron  &  Steel 

Atmospheric  SSPC'SP2<^? 

Immersion  SSPC*SPl  Q/NACE  2. 2*3  ml  profde 

Alumnum  $SPC*SPl 

Galvanizing  SSPC*SP1 

Concrete  &  Masonry 

Atmospheric  SSPC-SPi  3NACE  6.  or  ICRI 03732.  CSP 

1*3 

Immersion  SSPC-SPl3^'NACE  6-4  3.1  or  4  3.2.  or 

ICRI03732.CSP1-3 

Tinting 

Tmt  Part  Avndi  844  Colorants  at  1 50%  strength  Five  minutes  minimum 
mixing  on  a  mechanical  shaAer  is  required  for  corr^iiete  mxing  of 
color 

Tmbng  is  not  recommended  for  immersion  service 

Appucation  Conditions 

Temperature  40‘'F  mmimum.  140'F  maximum 

(air.  surface,  and  material) 

At  least  5*F  above  dew  point 

Relative  humidity  85%  maxvnum 

Refer  to  product  Application  BuHebn  for  detailed  appbcatioo  informa¬ 
tion 

Ordering  Information 

Packaging 

Part  A  1  and  5  gallon  containers 

Part  B  1  and  5  gallon  contamers 

Weight  per  gallon  l29t02R> 

mixed,  may  vary  by  color 

Safety  Precautions 

Refer  lo  the  MSDS  sheet  before  use 

Published  tedintcal  data  and  mstruebons  are  subfect  lo  change  with¬ 
out  notice  Contact  your  Sherwin-Wilkams  representative  for  oddi- 
tK>nai  technical  data  and  instructions 

Disclaimer 

Warranty 

The  Milormation  and  reconmeedahoti*  set  lortti  in  Ihts  Product  Oela  Sheet  ere 
based  upon  tests  conducted  by  or  on  behatl  of  The  Shervnn-VMienns  Con^ny 
Such  intormalion  end  recomniendations  set  forth  herein  ere  subiect  to  chenpe 
end  penein  to  the  product  offered  et  (he  tirne  ot  pubheebon  ConsuM  your 
Sherwin-WAeres  representative  to  obtein  the  moet  recent  Product  Date  Infer* 
reabon  end  Applicebon  Sulelet 

The  Sherwin-WAiams  Company  warrants  our  products  to  ba  fraa  d  mamifactur- 
ing  defaefs  tn  accord  with  apphcdita  Sherwin-Witoams  quaMy  control  procaduras 
Liabiiity  tor  products  proven  dafactiva.  4  any.  is  limdad  to  raplacamant  ol  Itia 
dafactn^a  product  or  tho  rotund  of  lha  purchase  pnea  paid  tor  tha  dalactrva 
product  as  defarminad  by  Sharwin  Wdliwiis  NO  OTHCft  WARAANTY  OR  GUAA^ 
ANTEE  OF  ANY  KINO  >$  MADE  8Y  SHERWIN-WIILIAMS.  EXPRESSED  OR 
IMPLIED.  STATLTTORY.  BY  OPERATION  OF  LAW  OR  OTHERWISE.  INCLUO* 
INC  merchantability  and  FITNESS  FOR  A  PARTICULAR  PURPOSE 
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4.53A 

MACROPOXY®  646 
FAST  CURE  EPOXY 

Part  A  B58-600  Series 

Part  B  B58V600  Hardener 


APPLICATION  BULLETIN  r«v.s«<9^7 

Surface  Preparation 

Applicatk5n  Conditions 

Surface  must  be  dean.  dry.  and  m  sound  conditioo  Remove  aH  oil. 
dust,  grease,  diri.  loose  aist.  and  other  foreign  material  to  ensure 
adequate  adhesion 

Iron  &  Steel,  Atmospheric  Service: 

Minimum  surface  preparation  is  Hand  Tool  Clean  per  SSPC  SP2  Re¬ 
move  all  oil  arxl  grease  from  surface  by  Solveni  Cleaning  per  SSPC- 
SP1  For  better  performance,  use  Comrneroal  Blast  Cleaning  per  SSPC- 
SP&NACE  3.  blast  dean  aH  surfaces  useig  a  sharp,  angular  abrasive 
for  optimum  surface  profile  (2  mils)  Prime  any  bare  steel  within  8 
hours  or  before  flash  rusting  occurs 

Iron  &  Steel,  immersion  Service: 

Remove  al  oil  and  grease  from  surface  by  Solvent  Cleaning  per  SSPC- 
SP1  Mmmium  surface  preparation  IS  Near  White  Meta)  Blast  Cleaning 
perSSPC-SPtO>NACE2  Blast  dean  all  surfaces  usmg  a  sharp,  angu¬ 
lar  abrasfve  for  optimum  surface  profile  (2-3  mils)  Remove  all  wekf 
spatter  and  fourtd  all  sharp  edges  by  grinding  Pnme  any  bare  steel 
the  same  day  as  it  is  deaned 

Aluminum 

Remove  aflod.  grease,  drt.  oxide  and  other  foreign  malenal  by  Solvent 
Cleaning  per  SSPC-SP 1 

Galvanized  Steel 

Allow  to  weather  a  minimum  of  su  months  pnor  to  coating  Solvent 
Clean  per  SSPC-SP  1  (recorntneridedsotvenl  is  VM8P  Naphtha)  When 
weathering  is  not  possMe.  or  the  surface  has  been  treated  with 
chromates  or  sibcaies.  first  Solvent  Clean  per  SSPC-SP  1  arxl  apply  a 
test  patch  Allow  paint  to  dry  at  least  or>e  week  before  testing  adlW- 
sion  If  adhesion  IS  poor,  brush  blasting  per  S$PC-SP7ertece$$ary  10 
remove  these  treatments  Rusty  gatvanizir)g  requires  a  mmimum  of 
Hand  Tool  Cleaning  per  SSPC-SP2,  prime  the  area  the  same  day  as 
cleaned 

Concrete  and  Masonry,  Atmospheric  Service: 

For  surface  preparation,  refer  to  NW^E  6'SSPC-SP13.  or  ICRI 09732, 
CSP1-3  Si^aces  should  be  thorougNy  dean  and  dry  Concrete  arxl 
mortar  must  be  cured  at  least  28  days  75*F  Remove  all  loose 
rTX>riar  and  foreign  material  Surface  must  be  free  of  laJiarxte.  con¬ 
crete  dust.  dirl.  form  release  agents,  moisture  cunng  membranes, 
loose  cement  and  hardeners  Fill  bug  holes,  air  pockets  and  other 
voKts  with  a  cement  patchir)g  compourxl  Weathered  masonry  and 
soft  or  porous  cement  board  must  be  brush  blasted  or  power  tool 
deaned  to  remove  loosely  adhering  contamination  and  lo  get  to  a 
hard,  firm  sirface  Laitarxte  must  be  rerrxived  by  etdxng  with  a  1 0% 
muriatic  aad  solution  and  thoroughly  neutralized  with  water 

Concrete  and  Masonry.  Immersion  Service: 

For  surface preparaiion.  refer  to  SSPC-SP iS^tfACE  6.  Sectx)n4  3  1 
or  4  3  2.  or  ICRI  03732.  CSP  1 -3 

Previously  Painted  Surfaces 

If  m  sourxl  condition,  dean  the  suriace  of  al  foreign  material  Smooth, 
hard  or  glossy  coatings  arxl  surfaces  should  be  duHed  by  abrading 
the  surface  Apply  a  test  area.  aSowmg  paint  to  dry  or>e  week  before 
testir>g  adhesion  If  adhesion  ts  poor,  or  rl  this  product  attacks  the 
prevtous  fviish.  rerTX)val  of  the  previous  coating  may  be  necessary  If 
paint  IS  peeling  or  badly  weathered,  dean  suriace  to  sourxl  substrate 
and  treat  as  a  new  suriace  as  above 

Temperature  40T  minimum.  140^  maximum 

(air.  surface,  and  matenal) 

At  least  5''F  above  dew  point 

Relairve  humidity  85%  maximum 

Application  Equipment 

The  following  is  a  guide  Changes  in  pressures  and  lip  sizes 
may  be  needed  lor  proper  spray  charactenslics  Always  purge 
spray  equipment  b^ore  use  with  listed  reducer  Any  r^uction 
must  be  compliant  with  existing  VOC  regulations  and  com¬ 
patible  with  tl>e  existing  environmental  and  application  condi- 
lions 

Reducer/Clean  Up  Reducer  R7K 15 

In  California  . Reducer  R7K1I1 

Airless  Spray 

Pump . 30  1 

Pressure . 2800  •  3000  psi 

Hose  .  14' ID 

Tip  . 01 7' -  023' 

Filler  . .  60  mesh 

Reduction  . As  needed  up  lo  10%  by  volume 

Conventional  Spray 

Gun  ...  OeVilbiss  MBC-510 

Fluid  Tip  .  E 

AjrNozzie  . 704 

Atomization  Pressure  60-65  pst 

FluxI  Pressure  10-20  pst 

Reduction . As  needed  up  to  10%  by  voiume 

Requires  oil  and  moisture  separators 

Brush 

Brush  .  Nyloir  Polyester  or  Natural  Bristle 

Reduction  Not  recommended 

Roller 

Cover  3'9*  woven  with  phenobc  core 

Reduction  Not  recommended 

II  specific  appitcation  equipment  is  listed  above,  equivalent 
equipment  may  be  substituted 
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4.53A 

MACROPOXY®  646 
FAST  CURE  EPOXY 

Part  A  B58-600  Series 

Part  B  B58V600  Hardener 


APPLICATION  BULLETIN 

Appucation  Procedures 

Performance  Tips 

Sudace  preparatton  must  be  completed  as  indicated 

Mix  contents  o(  each  component  thoroughly  with  power  agita¬ 
tion  Make  certain  no  prgment  remains  on  the  bottom  of  the 
can  Then  combine  one  pari  by  volume  of  Part  A  with  one  part 
by  volume  of  Pari  B  Thoroughly  agitate  the  mixture  with  power 
agitation  Allow  the  matenal  to  sweat-in  as  indicated  prior  to 
appbcabon  Re-stir  before  using 

If  reducer  solvent  is  used,  add  only  after  both  components 
have  been  thoroughly  mixed,  after  sweat  in 

Apply  paint  to  the  recommerKfed  film  thickness  and  spreading 
rate  as  indicated  below 

Recommended  Spreading  Rate  per  coat: 

Wet  mils  70-13  5 

Dry  mils  5  0-  100* 

Coverage  116  -  232  sq  ft  gal  approximate 

NOTE  Brush  or  rol  appbcation  may  requre  muKple  coats  to  achieve 
mawixjm  Mm  thKkness  arxl  uneorrrity  of  appeararice 
*  See  Recommended  Systems 

Drying  Schedule  ®  7.0  mils  wet  and  50%  RH: 

®40"F  @77"F  (glOO'F 

To  touch  4-5  hours  2  hours  1 ' 2  hours 

To  harxfle  40  hours  8  hours  4  Vi  hours 

To  recoat 

minimum  48  hours  8  hours  4 hours 

maximum  1  year  1  year  1  year 

Cure  for 

service  10  days  7  days  4  days 

immersion  14  days  7  days  4  days 

If  maxvnum  recoal  tvnes  exceeded,  abrade  sudaoe  before  recoatrg 
Dryng  hme  fi  temperature.  humdCy  ar>d  Mm  thickness  dependent 

Pot  Life:  10  hours  4  hours  2  hours 

Sweat-in-time:  30  minutes  30  minutes  IS  minutes 

Application  of  coating  above  maximum  or  below  minimum  rec¬ 
ommended  spreading  rate  may  adversely  affect  coating  per- 

Stnpe  coal  all  crevices,  welds,  and  sharp  angles  to  prevent 
early  lailure  m  these  areas 

When  using  spray  application,  use  a  50%  overlap  with  each 
pass  ol  the  gun  to  avoid  holidays,  bare  areas,  and  pinholes  II 
necessary,  cross  spray  at  a  right  angle 

Spreading  rates  are  calculated  on  volume  solids  and  do  not 
include  an  application  loss  factor  due  to  surface  profile,  rough¬ 
ness  or  porosity  ol  the  surface,  skill  and  technique  of  the  ap¬ 
plicator.  method  of  application,  various  surface  irregulanties. 
matenal  lost  dunng  mixing,  spillage,  overthinning.  climatic  con¬ 
ditions.  and  excessive  Mm  build 

Excessive  reduction  ol  matenal  can  aflecl  him  build,  appear¬ 
ance.  and  adhesion 

Do  not  mix  previously  catalyzed  material  with  new 

Do  not  apply  the  material  beyond  recommended  pot  life 

In  order  to  avoid  blockage  of  spray  equipment,  dean  equip¬ 
ment  before  use  or  before  periods  ol  extended  downtime  with 
Reducer  R7Kt5  In  California  use  Reducer  R7K111 

Tinting  is  not  recommended  for  immersion  service 

Use  only  Mil  While  and  Black  lor  immersion  service 

Ouik-Kick  Epoxy  Accelerator  is  acceptable  for  use  See  data 
page  4  99  lor  details 

Refer  to  Produd  Inlormation  sheet  for  additional  performance 
characlenstics  and  properties 

Clean  Up  Instructions 

Safety  Precautions 

Clean  spills  and  spatters  immediately  with  Reducer  R7K15 
Clean  tools  immediately  after  use  with  Reducer  R7K15  In 
California  use  Reducer  R7K1 11  Follow  manufacturer’s  safety 
recommendations  when  using  any  solvent 

Refer  to  the  MSOS  sheet  before  use 

Published  technical  data  and  instructions  are  subject  to  change 
without  notice  Contact  your  Sherwin-Williams  representative 
for  additional  technical  data  and  instructions 
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MATERIAL  SAFETY  DATA  SHEET 

B58W610 
09  00 


Section  1  --  PRODUCT  AND  COMPANY  IDENTIFICATION 


PRODUCT  NUMBER 
B58W610 


DATE  OF  PREPARATION 
09-OCT-07 


PRODUCT  NAME 

MACROPOXY®  646  Fast  Cure  Epoxy  Coating  (Part  A) ,  Mill  White 

MANUFACTURER'S  NAME 

THE  SHERWIN-WILLIAMS  COMPANY 
101  Prospect  Avenue  N.W. 

Cleveland,  OH  44115 

TELEPHONE  NUMBERS  and  WEBSITES 
Product  Information 

WWW . sherwin- wil 1 iams . com 

Regulatory  Information 
(216)  566-2902 
Medical  Emergency 
(216)  566-2917 
Transportation  Emergency 
(800)  424-9300 


HMIS  CODES 
Health  3* 

Flammability  3 

Reactivity  0 


WWW . paintdocs . com 


for  Chemical  Emergency  ONLY  (spill,  lea)c, 
fire,  exposure,  or  accident) 


Section  2  --  COMPOSITION/ INFORMATION  ON  INGREDIENTS 


%  by  WT 


CAS  No.  INGREDIENT 


UNITS 


VAPOR  PRESSURE 


ACGIH 

TLV 

100 

ppm 

7.: 

ACGIH 

TLV 

125 

ppm  STEL 

OSHA 

PEL 

100 

ppm 

OSHA 

PEL 

125 

ppm  STEL 

15 

1330-20-7 

Xylene 

ACGIH 

TLV 

100 

ppm 

5.: 

ACGIH 

TLV 

150 

ppm  STEL 

OSHA 

PEL 

100 

ppm 

OSHA 

PEL 

150 

ppm  STEL 

11 

68410-23-1 

Polyamide 

ACGIH 

TLV 

Not  Available 

OSHA 

PEL 

Not  Available 

9 

14807-96-6 

Talc 

ACGIH 

TLV 

2 

mg/m3  as 

Resp .  Dust 

OSHA 

PEL 

2 

mg/m3  as 

Resp.  Dust 

31 

13463-67-7 

Titanium  Dioxide 

ACGIH 

TLV 

10 

mg/m3  as 

Dust 

OSHA 

PEL 

10 

mg/m3  Total  Dust 

OSHA 

PEL 

5 

mg/m3  Respirable  Fraction 
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Section  3  --  HAZARDS  IDENTIFICATION 

ROUTES  OP  EXPOSURE 

INHALATION  of  vapor  or  spray  mist . 

EYE  or  SKIN  contact  with  the  product,  vapor  or  spray  mist. 

EFFECTS  OF  OVEREXPOSURE 

EYES:  Irritation. 

SKIN:  Prolonged  or  repeated  exposure  may  cause  irritation. 
INHALATION:  Irritation  of  the  upper  respiratory  system. 

May  cause  nervous  system  depression.  Extreme  overexposure  may  result  in 
unconsciousness  and  possibly  death. 

Prolonged  overexposure  to  solvent  ingredients  in  Section  2  may  cause 
adverse  effects  to  the  liver,  urinary  and  reproductive  systems. 

SIGNS  AND  SYMPTOMS  OF  OVEREXPOSURE 

Headache,  dizziness,  nausea,  and  loss  of  coordination  are  indications  of 
excessive  exposure  to  vapors  or  spray  mists. 

Redness  and  itching  or  burning  sensation  may  indicate  eye  or  excessive 
skin  exposure. 

MEDICAL  CONDITIONS  AGGRAVATED  BY  EXPOSURE 

May  cause  allergic  skin  reaction  in  susceptible  persons. 

CANCER  INFORMATION 

For  complete  discussion  of  toxicology  data  refer  to  Section  11. 

Section  4  --  FIRST  AID  MEASURES 


EYES: 
SKIN: 
INHALATION : 
INGESTION: 


Flush  eyes  with  large  amounts  of  water  for  15  minutes. 
Get  medical  attention. 

Wash  affected  area  thoroughly  with  soap  and  water. 
Remove  contaminated  clothing  and  launder  before  re-use. 
If  affected,  remove  from  exposure.  Restore  breathing. 
Keep  warm  and  quiet. 

Do  not  induce  vomiting. 

Get  medical  attention  immediately. 


Section  S  --  FIRE  FIGHTING  MEASURES 


FLASH  POINT  LEL  UEL 

85  F  PMCC  1.0  7.0 

FLAMMABILITY  CLASSIFICATION 

RED  LABEL  ••  Flammable,  Flash  below  100  F  (38  C) 

EXTINGUISHING  MEDIA 

Carbon  Dioxide,  Dry  Chemical,  Foam 
UNUSUAL  FIRE  AND  EXPLOSION  HAZARDS 

Closed  containers  may  explode  when  exposed  to  extreme  heat. 

Application  to  hot  surfaces  requires  special  precautions. 

During  emergency  conditions  overexposure  to  decomposition  products  may 
cause  a  health  hazard.  Symptoms  may  not  be  immediately  apparent.  Obtain 
medical  attention. 
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SPECIAL  FIRE  FIGHTING  PROCEDURES 

Pull  protective  equipment  including  self-contained  breathing  apparatus 
should  be  used. 

Water  spray  may  be  ineffective.  If  water  is  used,  fog  nozzles  are 
preferable.  Water  may  be  used  to  cool  closed  containers  to  prevent 
pressure  build-up  and  possible  autoignition  or  explosion  when  exposed  to 
extreme  heat . 


Section  6  --  ACCIDENTAL  RELEASE  MEASURES 

STEPS  TO  BE  TAKEN  IN  CASE  MATERIAL  IS  RELEASED  OR  SPILLED 
Remove  all  sources  of  ignition.  Ventilate  the  area. 
Remove  with  inert  absorbent. 


Section  7  --  HANDLING  AND  STORAGE 

STORAGE  CATEGORY 

DOL  Storage  Class  IC 

PRECAUTIONS  TO  BE  TAKEN  IN  HANDLING  AND  STORAGE 

Contents  are  FLAMMABLE.  Keep  away  from  heat,  sparks,  and  open  flame. 
During  use  and  until  all  vapors  are  gone:  Keep  area  ventilated  -  Do  not 
smoke  -  Extinguish  all  flames,  pilot  lights,  and  heaters  -  Turn  off  stoves, 
electric  tools  and  appliances,  and  any  other  sources  of  ignition. 

Consult  NFPA  Code.  Use  approved  Bonding  and  Grounding  procedures. 

Keep  container  closed  when  not  in  use.  Transfer  only  to  approved 
containers  with  complete  and  appropriate  labeling.  Do  not  take  internally. 
Keep  out  of  the  reach  of  children. 

Section  8  --  EXPOSURE  CONTROLS /PERSONAL  PROTECTION 

PRECAUTIONS  TO  BE  TAKEN  IN  USE 

Use  only  with  adequate  ventilation. 

Avoid  contact  with  skin  and  eyes.  Avoid  breathing  vapor  and  spray  mist. 
Wash  hands  after  using. 

This  coating  may  contain  materials  classified  as  nuisance  particulates 
(listed  "as  Dust"  in  Section  2)  which  may  be  present  at  hazardous  levels 
only  during  sanding  or  abrading  of  the  dried  film.  If  no  specific  dusts 
are  listed  in  Section  2,  the  applicable  limits  for  nuisance  dusts  are  ACGIH 
TLV  10  mg/m3  (total  dust) ,  3  mg/m3  (respirable  fraction) ,  OSHA  PEL  15  mg/m3 
(total  dust),  5  mg/m3  (respirable  fraction). 

VENTILATION 

Local  exhaust  preferable.  General  exhaust  acceptable  if  the  exposure  to 
materials  in  Section  2  is  maintained  below  applicable  exposure  limits. 

Refer  to  OSHA  Standards  1910.94,  1910.107,  1910.108. 

RESPIRATORY  PROTECTION 

If  personal  exposure  cannot  be  controlled  below  applicable  limits  by 
ventilation,  wear  a  properly  fitted  organic  vapor/particulate  respirator 
approved  by  NIOSH/MSHA  for  protection  against  materials  in  Section  2. 

When  sanding  or  abrading  the  dried  film,  wear  a  dust/mist  respirator 
approved  by  NIOSH/MSHA  for  dust  which  may  be  generated  from  this  product, 
underlying  paint,  or  the  abrasive. 

PROTECTIVE  GLOVES 

Wear  gloves  which  are  recommended  by  glove  supplier  for  protection 
against  materials  in  Section  2. 
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EYE  PROTECTION 

Wear  safety  spectacles  with  unperforated  sideshields. 

OTHER  PRECAUTIONS 

This  product  must  be  mixed  with  other  components  before  use.  Before 
opening  the  packages,  READ  AND  FOLLOW  WARNING  LABELS  ON  ALL  COMPONENTS. 

Intentional  misuse  by  deliberately  concentrating  and  inhaling  the 
contents  can  be  hannful  or  fatal. 


Section  9  --  PHYSICAL  AND  CHEMICAL  PROPERTIES 


PRODUCT  WEIGHT 
SPECIFIC  GRAVITY 
BOILING  POINT 
MELTING  POINT 
VOLATILE  VOLUME 
EVAPORATION  RATE 
VAPOR  DENSITY 
SOLUBILITY  IN  WATER 
VOLATILE  ORGANIC  COMPOUNDS 
2.11  Ib/gal  253  g/1 

2.11  Ib/gal  253  g/1 


12.19  Ib/gal  1460  g/1 

1.47 

277  -  292  F  136  -  144  C 

Not  Available 
29  % 

Slower  than  ether 
Heavier  than  air 
N.A. 

(VOC  Theoretical  -  As  Packaged) 

Less  Water  and  Federally  Exempt  Solvents 
Emitted  VOC 


Section  10  --  STABILITY  AND  REACTIVITY 


STABILITY  --  Stable 
CONDITIONS  TO  AVOID 
None  known. 

INCOMPATIBILITY 
None  known. 

HAZARDOUS  DECOMPOSITION  PRODUCTS 

By  fire:  Carbon  Dioxide,  Carbon  Monoxide 
HAZARDOUS  POLYMERIZATION 
Will  not  occur 


Section  11  --  TOXICOLOGICAL  INFORMATION 
CHRONIC  HEALTH  HAZARDS 

Reports  have  associated  repeated  and  prolonged  overexposure  to  solvents 
with  permanent  brain  and  nervous  system  damage. 

Ethylbenzene  is  classified  by  lARC  as  possibly  carcinogenic  to  humans 
(2B)  based  on  inadequate  evidence  in  humans  and  sufficient  evidence  in 
laboratory  animals.  Lifetime  inhalation  exposure  of  rats  and  mice  to  high 
ethylbenzene  concentrations  resulted  in  increases  in  certain  types  of 
cancer,  including  kidney  tumors  in  rats  and  lung  and  liver  tumors  in  mice. 
These  effects  were  not  observed  in  animals  exposed  to  lower  concentrations. 
There  is  no  evidence  that  ethylbenzene  causes  cancer  in  humans. 

lARC's  Monograph  No.  93  reports  there  is  sufficient  evidence  of 
carcinogenicity  in  experimental  rats  exposed  to  titanium  dioxide  but 
inadequate  evidence  for  carcinogenicity  in  humans  and  has  assigned  a  Group 
2B  rating.  In  addition,  the  lARC  summary  concludes,  "No  significant 
exposure  to  titanium  dioxide  is  thought  to  occur  during  the  use  of  products 
in  which  titanium  is  bound  to  other  materials,  such  as  paint." 


TOXICOLOGY  DATA 
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CAS  No.  Ingredient  Name 


100-41-4 

Ethylbenzene 

LC50 

RAT 

4  HR 

Not  Available 

LD50 

RAT 

3500  mg/kg 

1330-20-7 

Xylene 

LC50 

RAT 

4HR 

5000  ppm 

LD50 

RAT 

4300  mg/kg 

68410-23-1 

Polyamide 

LC50 

RAT 

4  HR 

Not  Available 

LD50 

RAT 

8000.  mg/kg 

14807-96-6 

Talc 

LC50 

RAT 

4  HR 

Not  Available 

LD50 

RAT 

Not  Available 

13463-67-7 

Titanium  Dioxide 

LC50 

RAT 

4  HR 

Not  Available 

LD50 

RAT 

Not  Available 

Section  12  --  ECOLOGICAL  INFORMATION 


ECOTOXICOLOGICAL  INFORMATION 
No  data  available. 


Section  13  --  DISPOSAL  CONSIDERATIONS 
WASTE  DISPOSAL  METHOD 

Waste  from  this  product  may  be  hazardous  as  defined  under  the  Resource 
Conservation  and  Recovery  Act  (RCRA)  40  CFR  261. 

Waste  must  be  tested  for  ignitability  to  determine  the  applicable  EPA 
hazardous  waste  numbers . 

Incinerate  in  approved  facility.  Do  not  incinerate  closed  container. 
Dispose  of  in  accordance  with  Federal,  State/Provincial,  and  Local 
regulations  regarding  pollution. 
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Section  14  --  TRANSPORT  INFORMATION 


US  Ground  (DOT) 

1  Gallon  and  Less  may  be  Classed  as  CONSUMER  COMMODITY,  ORM-D 
Larger  Containers  are  Regulated  as: 

UN1263,  PAINT,  3,  PG  III,  (ERG#128) 

DOT  (Dept  of  Transportation)  Hazardous  Substances  &  Reportable  Quantities 
Ethyl  benzene  1000  lb  RQ 
Xylenes  (isomers  and  mixture)  100  lb  RQ 

Bul)«  Containers  may  be  Shipped  as  (chec)c  reportable  quantities)  : 

RQ,  UN1263,  PAINT,  3,  PG  III,  (XYLENES  ( ISOMERS  AND  MIXTURE) ) , 
(ERG#128) 


Canada  (TDG) 

UN1263,  PAINT,  CLASS  3,  PG  III,  LIMITED  QUANTITY,  (ERG#128) 

IMO 

UN1263,  PAINT,  CLASS  3,  PG  III,  (29  C  c.c.),  EmS  F-E,  S-E 


Section  15  --  REGULATORY  INFORMATION 
SARA  313  (40  CFR  372.650  SUPPLIER  NOTIFICATION 

CAS  No.  CHEMICAL/COMPOUND  %  by  WT  %  Element 

100-41-4  Ethylbenzene  3 

1330-20-7  Xylene  15 

CALIFORNIA  PROPOSITION  65 

WARNING:  This  product  contains  chemicals  )cnown  to  the  State  of 
California  to  cause  cancer  and  birth  defects  or  other  reproductive  harm. 
TSCA  CERTIFICATION 

All  chemicals  in  this  product  are  listed,  or  are  exempt  from  listing, 
on  the  TSCA  Inventory. 

Section  16  --  OTHER  INFORMATION 

This  product  has  been  classified  in  accordance  with  the  hazard  criteria 
of  the  Canadian  Controlled  Products  Regulations  (CPR)  and  the  MSDS  contains 
all  of  the  information  required  by  the  CPR. 


The  a)30ve  information  pertains  to  this  product  as  currently  formulated, 
and  is  based  on  the  information  available  at  this  time.  Addition  of 
reducers  or  other  additives  to  this  product  may  substantially  alter  the 
composition  and  hazards  of  the  product.  Since  conditions  of  use  are 
outside  our  control,  we  ma)ce  no  warranties,  express  or  implied,  and  assume 
no  liability  in  connection  with  any  use  of  this  information. 
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Technical  data  for  Tile-Clad  Topcoat 


Industrial 

& 

Marine 

Coatings 


4.30 

TILE-CLAD®  HIGH  SOLIDS 

Part  A  B62Z  Series 

Part  B  B60VZ70  Gloss  Hardener 

Part  B  B60VZ75  Eo-Shel  Hardener 


PRODUCT  INFORMATION  r.vi.«,407 

Proouct  Description 

Recommended  Uses 

TILE-CLAD  HIGH  SOLIDS  is  a  VOC  compliant,  tvs-o-pack- 
age.  epoxy-polyamida  coating  for  use  m  industrial  matf>tanance 
•nvironmants  arid  high  parformanctarchitacturai  appitcations. 

•  Chemical  resistant 

•  Dry  ftim  resists  hactertai  attack 

•  Abrasion  resistant 

•  LowVOC 

For  use  over  prepared  substrates  such  as  steel,  gatvaraang.  and 
coocroto  m  ndusinal  enwonmenls 

•  Laboratones  *  Lavatories 

•  Masonry  surfaces  *  Power  plants 

•  onshore  structures  •  Schools 

•  Storage  tanks  •  Manne  appbca&ons 

•  Slruckeai  &  support  steel  •  Cleanrooms 

•  Institubonal  kitchens  •  Nuclear  power  lecAbes 

•  CheoKal  processmg  equipment 

•  Insbtubonei  4  commercial  wal  coatmg 

•  Suilabto  for  use  in  USOA  nspecled  faolbes 

Conforms  to  AWWA  0  102-03.  OCS  «6 

Acceptabia  for  use  n  hioh  performance  arctMectural  apokcatKxis 

Product  Characteristks 

Performance  Characteristics 

Finish:  Gloss  and  Eg-Shai 

Color:  Wide  range  of  colors  avattbie.lnckjd' 

mg  safety  colors 

Volume  SoUds:  S$%  1 2%.  mixed,  may  vary  by  color 

Weight  Solids:  70%  1 2%.  mixed,  may  vary  by  color 

VOC  (EPA  Method  24);  Unreduced  ^400gl,  3331^^ 

mixed  Reduced  10%  '413gl,  344  bgot 

MixRatio;  1:1  by  volume 

Recommended  Spreading  Rate  per  coat: 

Wet  mils:  4.0  -  7.0 

Dry  mils;  2.5*4  0 

Coverage:  225  •  359  sq  ft'gal  approximate 

NOTE  Brush  or  roe  appkcaeor  may  require  mulbpieooaiis  10  achieve 
rmuomian  Mm  Bsckness  and  uniformity  o(  appearance 

Drying  Schedule  Q  4.0  mils  wet  ^  50*4  RH; 

eSS'F  e77'F  ®110*F 

To  touch:  3  hours  1  hour  20  minutes 

Tack  free  6  hours  2  hours  30  minutes 

To  recoat 

minimum  6  hours  2  hours  30  minutes 

maximum;  30  days  30  days  30  days 

To  stack.  18  hours  16  hours  3  hours 

To  cure;  21  days  14  days  7  days 

Pot  life:  4  hours  4  hou^  2  hours 

$weet4n*Time:  1  hour  30  minutes  10  minutes 

If  maxmMn  reooat  bme  «  exceeded,  abrade  surface  before  recoatmg 
Drv«>gbme  IS  temperature  hurnidity.  artdMmthiclmessdepertdeni 

Shelf  Life:  36  months.  uf>opened 

Store  indoors  at  40'F  to  100’F. 

Flash  Point:  92'F.  PMCC.  mixed 

Reducer/Ciean  Up:  Reducer  S54.  R7K54*Spray 

R6K25‘erush  &  RoB 

System  Tested:  (unless  otherwise  irsdicated) 

Substrate:  Steel 

Surface  Pr^ration  SSPC*SP6'NACE  3 

1  ct  Recoatabie  Epoxy  Pnmer  A  4.0  •  6.0  mils  dfl 

1  ct.  THe*Clad  HS  ®  3.0  mUs  dfT 

Abrasion  Resistance; 

ktethod  ASTMD4060.CSl7v.heei.  1000  cycles.  1kg  load 
Result  80  mg  loss 

Accelerated  Weathering  •  QUV: 

Method:  ASTM  D4587^  QUV-A.  5.000  hours 

Resuns,  passes 

Adhesion: 

Method  ASTM  D4541 

Result  1050  psi 

Coaosion  Weathering: 

klethod  ASTM  DSSil.  10  cycles.  3336  hours 

Result:  Rating  9^  ASTMD610  for  rusting 

Paring  1(1  per  ASTM  0714  for  blistering 

Direct  Impact  Resistance: 

Method;  ASTM  02794 

Resurt:  95  m.  lbs. 

Dry  Heat  Resistance: 

Ktethod  ASTM  02485 

Result  200 'F 

Exterior  Durability: 

Method  1  year  45'  South 

Resurt:  Excellent,  chalks 

Flexibility; 

Method:  ASTM  0522. 180'  bend.  1/4"  mandrel 

Result:  Passes 

Irradiatipn-Effects  on  Coatings  used  in  Nuclear  Power  Plants 
Method.  ANSI  5. 12  f  ASITI  04082*89 

Resutt:  Passes 

Moisture  Condensation  Resistance: 
ktethod:  ASTM  04585. 100‘F.  1000  hours 

Result  Passes,  no  blistering,  rust,  or  delaminarion 

Pencil  Hardness: 
ktethod  ASTM  03363 

Result  F*H 

Salt  Fog  Resistance: 

Method:  ASTM  B117.  2.500  hours 

Result:  Raring  10  per  ASTKf  0610  for  rusting 

Raring  10  per  ASTM  0714  for  bllstenng 

E  poxy  coafangs  m<iY  darken  or  yellow  foaowmg  appkcabon  and  curing 
Provides  performance  comparable  to  products  formulated  to 
federal  specification  TT*C'5356 
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Industrial 


4.30 

TILE-CLAD®  HIGH  SOLIDS 

Part  A  B62Z  Series 

Part  B  B60VZ70  Gloss  Hardener 

Part  B  B60VZ75  Eg-Shel  Hardener 


PRODUCT  INFORMATION 

Recommended  Systems 

Surface  Preparation 

steal,  epoxy  primer: 

1  ct.  Recoatable  Epoxy  Primer  ®  4.0  -  6.0  mils  dft/ct 

1-2  cts.  Til«<lad  High  Solids  ®  2.5  -  4.0  mils  dft/ct 

Surface  must  be  clean,  dry.  and  in  sound  condition.  Remove 
all  oH.  dust,  grease,  dirt,  loose  rust,  and  other  foreign  material 
to  ensure  adequate  adhesion. 

Steel,  universal  primer: 

1  ct.  Kern  Bond  HS  @  2.0  -  5.0  mils  dft/ct 

1-2  cts.  Tile-Clad  High  Solids  ®  2.5  -  4.0  mils  dft/ct 

Steel.  Acrylic  Primer: 

1  cl  Pro-Cryl  WB  Universal  Primer  @  2.0-4.0  mils  dft 

1-2  CIS.  Tile-Clad  High  Solids  @  2.5  -  4.0  mils  dft/ct 

Refer  to  product  Application  Bulletin  for  detailed  surface  prepa¬ 
ration  Information. 

Minimum  recommended  surface  preparation; 

•  Iron  i  Steel:  SSPC-SP2 

Aluminum:  SSPC-SPi 

Galvanizing:  SSPC-SPI 

Concrete  &  Masonry:  SSPC-SP13/NACE  6.  or  ICRI 

03732.  CSP  1-3 

Wood,  interior:  Clean,  smooth,  dust  tree 

Steel,  epoxy  mastic  primer: 

1  Cl.  Epoxy  Mastic  Aluminum  II  ®  4.0  -  6.0  mils  dft/ct 

1-2  cts.  nie-Clad  High  SolWs  @  2.5  -  4.0  mils  dft/ct 

•  Primer  required 

Tinting 

Aluminum: 

1  cl.  DTM  Wash  Primer  @  0.7  - 1.3  mils  dft'ct 

1-2  cts.  Tile-Clad  High  Solids  ®  2.5  -  4.0  mils  dft/ct 

Tint  Part  A  with  844  colorants  or  Blend-A-Color  Toner  at  200% 
strength  Into  Part  A.  Five  minutes  minimum  mixing  on  a 
mechanical  shaker  Is  required  for  complete  mixing  of  color. 

Application  Conditions 

Concrete  Block: 

1  ct.  Heavy  Duty  Block  Filler  ®  10.0  •  18.0  mils  dft/ct 

1-2  cts.  Tile-Clad  High  Solids  ®  2.5  •  4.0  mils  dft/ct 

Temperature:  55’F  minimum.  110T  maximum 

(air.  surface,  and  material) 

At  least  5”F  above  dew  point 

Relative  humidity:  85%  maximum 

Galvanized  Metal: 

1-2  cts.  Tile-Clad  High  Solids  ®  2.5  •  4.0  mils  dft'ct 

Refer  to  product  Application  Bulletin  for  detailed  application 
Information. 

Poured  Concrete/Tllt-Up  Concrete  (including  floors): 

1-2  cts.  Tile-Clad  High  Solids  ®  2.5  -  4.0  mils  dft/ct 

Wood.  Including  floors: 

1-2  cts.  Tile-Clad  High  Solids  ®  2.5  -  4.0  mils  dft/ct 

Ordering  Information 

Packaging: 

Parts  A  &  B:  t  and  5  gallon  containers 

Weight  per  gallon;  10.78  ±  0.2  lb 

mixed,  may  vary  by  color 

Safety  Precautions 

Refer  to  the  MSDS  sheet  before  use. 

The  systems  listed  atxive  are  representative  of  the  product's 
use.  Other  systems  may  be  appropnate. 

Published  technical  data  and  instructions  are  subject  to 
change  ^vtthout  notice.  Contact  your  Sherwin-Williams  repre¬ 
sentative  for  additional  technical  data  and  Instructions. 

Disclaimer 

Warranty 

The  mfonnation  and  recommendations  set  forth  tr>  this  Product  Data  Sheet  are 
based  upon  tests  conducted  by  or  on  behalf  of  The  ShernMn-WMams  Company 
Such  intormalton  ar>d  recommendabor^  set  torth  herem  are  subject  to  change 
and  pertain  to  the  product  offered  at  ihe  tme  of  pubbcation  Consult  your 
ShenMTv-VMbams  represeniatrve  to  obtain  the  most  recent  Product  Data  imor- 
mation  and  App«K:ation  BUietin 

The  Sherwm-WMams  Company  Mrarranfs  oie  products  lo  be  free  of  manufaciur- 
ng  defects  n  accord  M«h  appbcable  Sherwin  Wimanis  quoMy  control  procedures 
UaMity  tor  products  proven  detective,  if  any.  is  tvnited  to  replacement  of  the 
defective  product  or  (he  refund  of  the  purchase  price  paid  for  tfie  defective 
product  as  determined  by  Sherwin-Williams  NO  OTHER  WARRANTY  OR  GUAR¬ 
ANTEE  OF  ANY  KINO  IS  MADE  BY  SHERWIN-WILUAMS.  EXPRESSED  OR 
IMPLIED.  STATUTORY.  BY  OPERATION  OF  LAW  OR  OTHERWISE.  MCLUD- 
ING  MERCHANTAe«.fTY  AND  FITNESS  FOR  A  PARTICULAR  PURPOSE 
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4.30A 


TILE-CLAD®  HIGH  SOLIDS 


Part  A  B62Z 

Part  B  B60VZ70 

Part  B  B60VZ75 


Series 
Gloss  Hardener 
Eg-Shel  Hardener 


APPLICATION  BULLETIN  Revi,EG4  07 

Surface  Preparation 

Application  Conditions 

Surface  must  be  clean,  dry.  and  In  sound  condition.  Remove 
all  oil.  dust,  grease,  dirt,  loose  rust,  and  other  foreign  material 
to  ensure  adequate  adhesion. 

Iron  &  Steel 

Minimum  surface  preparation  Is  Hand  Tool  Clean  per  SSPC- 
SP2.  Remove  all  oil  and  grease  from  surface  by  Solvent  Clean¬ 
ing  per  SSPC-SP1.  For  better  performance,  use  Commercial 
Blast  Cleaning  per  SSPC-SP6/NACE  3.  blast  clean  all  sur- 
faces  using  a  sharp,  angular  abrasive  for  optimum  surface 
profile  (2  mils).  Prime  any  bare  steel  'Afthln  8  hours  or  before 
flash  rusting  occurs.  Primer  Required 

Aluminum 

Remove  all  oil.  grease,  dirt,  oxide  and  other  foreign  material 
by  Solvent  Cleaning  per  SSPC-SP1.  Primer  Required. 

Galvanized  Steel 

Allow  to  weather  a  minimum  of  six  months  prior  to  coating. 
Remove  all  oil.  grease,  dirt,  oxide  and  other  foreign  material 
by  Solvent  Cleaning  per  SSPC-SP1.  When  v/eathering  is  not 
possible,  or  the  surface  has  been  treated  with  chromates  or 
silicates,  first  Solvent  Clean  per  SSPC-SP1  and  apply  a  test 
patch.  Allow  pamt  to  dry  at  least  one  week  before  testing  ad¬ 
hesion.  If  adhesion  Is  poor,  bmsh  blasting  per  SSPC-SP7  is 
necessary  to  remove  these  treatments.  Ru^  galvanizing  re¬ 
quires  a  minimum  of  Hand  Tool  Cleanirrg  per  SSPC-SP2.  prime 
the  area  the  same  day  as  cleaned. 

Concrete  and  Masonry 

For  surface  preparation,  refer  to  SSPC-SP13/NACE  6.  or  ICRI 
03732.  CSP  1-3.  Surfaces  must  be  clean,  dry.  sound  and  offer 
sufficient  profile  to  achieve  adequate  adhesion.  Concrete  and 
mortar  must  be  cured  at  least  28  days  (S  75'F.  Remove  all 
loose  mortar  and  foreign  material.  Surface  must  be  free  of 
laltance.  concrete  dust.  dirt,  form  release  agents,  moisture 
curing  membranes,  loose  cement  and  hardeners.  Fill  bug 
holes,  air  pockets  and  other  voids  with  ArmorSeal  Crack  Filler. 

Wood 

Surface  must  be  clean,  dry  and  sound.  Remove  any  oils  and 
dirt  from  the  surface  using  a  degreasing  solvent  or  strong  de¬ 
tergent.  Sand  to  remove  any  loose  or  deteriorated  surface  wood 
and  to  obtain  a  proper  surface  profile.  Prime  with  recommended 
primer  and  paint  as  soon  as  possible.  No  painting  should  be 
done  Immediately  after  a  rain  or  during  foggy  weather.  Knots 
and  pitch  streaks  must  be  scraped  or  sanded  and  spot  primed 
before  full  coat  of  primer  Is  applied.  All  nail  holes  or  small 
openings  must  be  property  caulked. 

Temperature:  55*F  minimum.  110*F  maximum 

(air.  surface,  and  material) 

At  least  5'F  above  dew  point 

Relative  humidity:  85%  maximum 

Appucation  Equipment 

The  following  is  a  guide.  Changes  In  pressures  and  tip  sizes 
may  be  needed  for  proper  spray  characteristics.  Alsvays  purge 
spray  equipment  before  use  with  listed  reducer.  Any  reduction 
must  be  compliant  with  existing  VOC  regulations  and  com¬ 
patible  with  the  existing  environmental  and  application  condi¬ 
tions. 

Reducer/Clean  Up . Reducer  F54.  R7KS4.  R6K25 

Airless  Spray 

Pressure . 2400  psi 

Hose . 3«"  ID 

Tip . 019- 

Filter . 80  mesh 

Reduction . R7K54  as  needed  up  to  10%  by 

volume 

Conventional  Spray 

Gun . Sinks  95 

Fluid  Nozzle . 66 

Air  Nozzle . 69  PB 

Atomization  Pressure ...  60  psi 

Fluid  Pressure . 20  psi 

Reduction . R7K54  as  needed  up  to  10%  by 

volume 

Brush 

Brush . Nylon/Polyesier  or  Natural  Bristle 

Reduction . R6K25  as  needed  up  to  10%  by 

volume 

Roller 

Cover . 1/4‘-3'8"’ woven  with  phenolic  core 

Reduction . R6K25  as  needed  up  to  10%  by 

volume 

If  specific  application  equipment  is  not  listed  above,  equiva¬ 
lent  equipment  may  be  substituted. 
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TILE-CLAD®  HIGH  SOLIDS 


Part  A  B62Z 

Part  B  B60VZ70 

Part  B  B60VZ75 


Series 
Gloss  Hardener 
Eo-Shel  Hardener 


APPLICATION  BULLETIN 

Application  Procedures 

Performance  Tips 

Surface  preparation  must  be  completed  as  Indicated. 

Mix  contents  of  each  component  thoroughly  with  power  agita¬ 
tion.  Make  certain  no  pigment  remains  on  the  bottom  of  the 
cans.  Then  combine  one  part  by  volume  of  Part  A  with  one 
part  by  volume  of  Part  B  Thoroughly  agitate  the  mixture  with 
po'iver  agitation.  Allow  the  matenal  to  sweat-in  as  Indicated. 
Re-stir  before  using. 

If  reducer  solvent  is  used,  add  only  after  both  components 
have  been  thoroughly  mixed,  after  sweat-ln. 

Apply  paint  at  the  recommended  film  thickness  and  spread¬ 
ing  rate  as  indicated  below; 

Recommended  Spreading  Rate  per  coat: 

Wet  mils:  4.0 -7.0 

Dry  mils:  2.5  -  4.0 

Coverage:  225  -  359  sq  ft/gal  approximate 

NOTE  Brush  or  roe  application  may  require  mulliplect^  to  achieve 
maximum  Mm  thickness  and  Kiilormity  of  appearance 

Drying  Schedule  @  4.0  mils  wet  @  50%  RH: 

®55’F  @77“F  @110"F 

To  touch:  3  hours  l  hour  20  minutes 

Tack  free:  6  hours  2  hours  30  minutes 

To  recoat: 

minimum  6  hours  2  hours  30  minutes 

maximum:  30  days  30  days  30  days 

To  stack:  18  hours  16  hours  3  hours 

To  cure:  21  days  14  days  7  days 

Pot  life:  4  hours  4  hours  2  hours 

Sweat4n-Tlme:  1  hour  30  minutes  10  minutes 

If  maxmum  reooet  Ime  IS  exceeded,  abrade  surface  before  recoalxig 
Drying  tone  is  temperalure.  humidity,  and  Mm  thickness  dependent 

Application  of  coating  below  minimum  or  above  maximum 
recommended  spreading  rate  may  adversely  affecting  coat¬ 
ing  performance 

stripe  coat  all  crevices,  welds,  and  sharp  angles  to  prevent 
early  failure  in  these  areas 

When  using  spray  application,  use  a  50%  overlap  with  each 
pass  of  the  gun  to  avoid  holidays,  bare  areas,  and  pinholes.  If 
necessary,  cross  spray  at  a  right  angle. 

Spreading  rates  are  calculated  on  volume  solids  and  do  not 
include  an  application  loss  factor  due  to  surface  profile,  rough¬ 
ness  or  porosity  of  the  surface,  skill  and  technique  of  the  ap¬ 
plicator.  method  of  application,  various  surface  Irregularilies. 
matenal  lost  during  mixing,  spillage.  overthInnIng.  climatic  con¬ 
ditions.  and  excessive  film  build. 

Excessive  reduction  of  material  can  afreet  film  build,  appear¬ 
ance.  and  adhesion. 

Do  not  apply  the  material  beyond  recommended  pot  Itfe. 

Do  not  mix  previously  catalyzed  matenal  with  new. 

In  order  to  avoid  blockage  of  spray  equipment,  clean  equip¬ 
ment  before  use  or  before  periods  of  extended  dov-ntime  with 
Reducer  *54.  R7K54. 

QuIk-KIck  Epoxy  Accelerator  Is  acceptable  for  use.  See  data 
page  4.99  for  details. 

Refer  to  Product  Information  sheet  for  additional  parformance 
characteristics  and  properties. 

Clean  Up  Instructions 

Safety  Precautions 

Clean  spills  and  spatters  Immediately  with  Reducer  s54. 
R7K54.  Clean  tools  immediately  after  use  with  Reducer  s54. 
R7K54.  Follow  manufacturer’s  safely  recommendations  when 
using  any  solvent. 

Refer  to  the  MSDS  sheet  before  use. 

Published  technical  data  and  Instructions  are  subject  to 
change  without  notice.  Contact  your  Sherwin-Williams  repre¬ 
sentative  for  additional  technical  data  and  Instructions. 

Disclaimer 

Warranty 

The  mfonnabon  and  recommendabons  set  fcwth  m  mt$  Product  Oala  Sheet  are 
based  upon  tests  conducted  by  or  on  behatf  of  The  ShenMn-WMUms  Company 
Such  mlormabon  and  recommendaborrs  set  forth  herein  are  subject  to  change 
artd  peftam  to  the  product  offered  at  the  tune  of  publicabon  Consist  your 
ShervMn  WHhams  representative  to  obtam  the  most  recent  Product  Data  frior- 
mation  and  Application  Mtetm 

Tbe  Sfwfvifin*WiiUfns  Company  warrants  our  products  to  be  tee  of  manufactur* 
ng  defects  n  accord  wiVi  amicable  Sberwn- WilHams  quahly  control  procedures 
Uabiity  lor  products  proven  defective,  if  any.  is  inuied  lo  replacement  of  tie 
defecbve  product  or  the  retmd  of  the  purchase  pnee  patd  for  the  detective 
product  as  deterrmned  by  ShenMh-Wfliams  NO  OTHER  WARRANTY  Oft  GUAR¬ 
ANTEE  OF  ANY  KINO  IS  MADE  BY  SHERWIN-WILLIAMS.  EXPRESSED  Oft 
IMPLIED.  STATUTORY.  BY  OPERATION  OF  LAW  Oft  OTHERWISE.  INCLUD¬ 
ING  MERCHANTAfiHJTY  AND  FITNESS  FOR  A  PARTICULAR  PURPOSE 
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MATERIAL  SAFETY  DATA  SHEET 

B62WZ111 
20  00 


Section  1  --  PRODUCT  AND  COMPANY  IDENTIFICATION 
PRODUCT  NUMBER  DATE  OF  PREPARATION 

B62WZ111  09-OCT-07 

PRODUCT  NAME 

TILE-CLAD®  HS  High  Solids  Epoxy  (Part  A) ,  Extra 

MANUFACTURER'S  NAME 

THE  SHERWIN-WILLIAMS  COMPANY 
101  Prospect  Avenue  N.W. 

Cleveland,  OH  44115 

TELEPHONE  NUMBERS  and  WEBSITES 
Product  Information 

WWW. Sherwin-Williams . com 

Regulatory  Information 

(216)  566-2902  www.paintdocs.com 

Medical  Emergency 
(216)  566-2917 

Transportation  Emergency  for  Chemical  Emergency  ONLY  (spill,  lea)c, 

(800)  424-9300  fire,  exposure,  or  accident) 

Section  2  --  COMPOSITION/ INFORMATION  ON  INGREDIENTS 


,  WT 

CAS  No. 

INGREDIENT 

UNITS 

VAPOR 

PRESSURE 

2 

100-41-4 

Ethylbenzene 

ACGIH  TLV 

100 

ppm 

7.1 

mm 

ACGIH  TLV 

125 

ppm  STEL 

OSHA  PEL 

100 

ppm 

OSHA  PEL 

125 

ppm  STEL 

13 

1330-20-7 

Xylene 

ACGIH  TLV 

100 

ppm 

5.9 

mm 

ACGIH  TLV 

150 

ppm  STEL 

OSHA  PEL 

100 

ppm 

OSHA  PEL 

150 

ppm  STEL 

1 

64742-95-6 

Light  Aromatic 

Hydrocarbons 

ACGIH  TLV 

Not  Available 

3.8 

mm 

OSHA  PEL 

Not  Available 

2 

100-67-8 

1,3, 5-Trimethylbenzene 

ACGIH  TLV 

25 

ppm 

2 

mm 

OSHA  PEL 

25 

ppm 

3 

95-63-6 

1,2,4 -Trimethylbenzene 

ACGIH  TLV 

25 

ppm 

2.03 

mm 

OSHA  PEL 

25 

ppm 

1 

71-36-3 

1 -Butanol 

ACGIH  TLV 

20 

ppm  (Skin) 

5.5 

mm 

OSHA  PEL 

50 

ppm  (Skin) 

CEILING 

2 

111-76-2 

2  - Butoxyethanol 

ACGIH  TLV 

20 

ppm 

0.88 

mm 

OSHA  PEL 

25 

ppm 

HMIS  CODES 
Health  2» 

Flammability  3 

Reactivity  0 

White 
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19 

Proprietary 

Polyamide 

ACGIH  TLV  Not 

Available 

OSHA  PEL  Not 

Available 

34 

13463-67-7 

Titanium  Dioxide 

ACGIH  TLV 

10 

mg/m3  as  Dust 

OSHA  PEL 

10 

mg/m3  Total  Dust 

OSHA  PEL 

5 

mg/m3  Respirable  Fraction 

Section  3  --  HAZARDS  IDENTIFICATION 


ROUTES  OF  EXPOSURE 

INHALATION  of  vapor  or  spray  mist . 

EYE  or  SKIN  contact  with  the  product,  vapor  or  spray  mist. 

EFFECTS  OF  OVEREXPOSURE 

EYES:  Irritation. 

SKIN:  Prolonged  or  repeated  exposure  may  cause  irritation. 

INHALATION:  Irritation  of  the  upper  respiratory  system. 

May  cause  nervous  system  depression.  Extreme  overexposure  may  result  i: 
unconsciousness  and  possibly  death. 

Prolonged  overexposure  to  solvent  ingredients  in  Section  2  may  cause 
adverse  effects  to  the  liver,  urinary,  blood  forming  and  reproductive 
systems . 

SIGNS  AND  SYMPTOMS  OF  OVEREXPOSURE 

Headache,  dizziness,  nausea,  and  loss  of  coordination  are  indications  o 
excessive  exposure  to  vapors  or  spray  mists. 

Redness  and  itching  or  burning  sensation  may  indicate  eye  or  excessive 
skin  exposure. 

MEDICAL  CONDITIONS  AGGRAVATED  BY  EXPOSURE 

May  cause  allergic  skin  reaction  in  susceptible  persons  or  skin 
sensitization. 

CANCER  INFORMATION 

For  complete  discussion  of  toxicology  data  refer  to  Section  11. 

Section  4  --  FIRST  AID  MEASURES 


EYES: 

SKIN: 


INHALATION: 

INGESTION: 


Flush  eyes  with  large  amounts  of  water  for  15  minutes. 
Get  medical  attention. 

Wash  affected  area  thoroughly  with  soap  and  water. 

If  irritation  persists  or  occurs  later,  get  medical 
attention. 

Remove  contaminated  clothing  and  launder  before  re-use. 
If  affected,  remove  from  exposure.  Restore  breathing. 
Keep  warm  and  quiet . 

Do  not  induce  vomiting. 

Get  medical  attention  immediately. 


Section  5  --  FIRE  FIGHTING  MEASURES 


FLASH  POINT  LEL  UEL 

85  F  PMCC  0.7  11.2 

FLAMMABILITY  CLASSIFICATION 

RED  LABEL  --  Flammable,  Flash  below  100  F  (38  C) 
EXTINGUISHING  MEDIA 

Carbon  Dioxide,  Dry  Chemical,  Foam 
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UNUSUAL  FIRE  AND  EXPLOSION  HAZARDS 

Closed  containers  may  explode  when  exposed  to  extreme  heat . 

Application  to  hot  surfaces  requires  special  precautions. 

During  emergency  conditions  overexposure  to  decomposition  products  may 
cause  a  health  hazard.  Symptoms  may  not  be  immediately  apparent.  Obtain 
medical  attention. 

SPECIAL  FIRE  FIGHTING  PROCEDURES 

Full  protective  equipment  including  self-contained  breathing  apparatus 
should  be  used. 

Water  spray  may  be  ineffective.  If  water  is  used,  fog  nozzles  are 
preferable.  Water  may  be  used  to  cool  closed  containers  to  prevent 
pressure  build-up  and  possible  autoignition  or  explosion  when  exposed  to 
extreme  heat . 


Section  6  --  ACCIDENTAL  RELEASE  MEASURES 

STEPS  TO  BE  TAKEN  IN  CASE  MATERIAL  IS  RELEASED  OR  SPILLED 
Remove  all  sources  of  ignition.  Ventilate  the  area. 
Remove  with  inert  absorbent. 


Section  7  --  HANDLING  AND  STORAGE 

STORAGE  CATEGORY 

DOL  Storage  Class  IC 

PRECAUTIONS  TO  BE  TAKEN  IN  HANDLING  AND  STORAGE 

Contents  are  FLAMMABLE.  Keep  away  from  heat,  sparks,  and  open  flame. 
During  use  and  until  all  vapors  are  gone:  Keep  area  ventilated  -  Do  not 
smoke  -  Extinguish  all  flames,  pilot  lights,  and  heaters  -  Turn  off  stoves, 
electric  tools  and  appliances,  and  any  other  sources  of  ignition. 

Consult  NFPA  Code.  Use  approved  Bonding  and  Grounding  procedures. 

Keep  container  closed  when  not  in  use.  Transfer  only  to  approved 
containers  with  complete  and  appropriate  labeling.  Do  not  take  internally. 
Keep  out  of  the  reach  of  children. 

Section  8  --  EXPOSURE  CONTROLS/ PERSONAL  PROTECTION 

PRECAUTIONS  TO  BE  TAKEN  IN  USE 

Use  only  with  adequate  ventilation. 

Avoid  contact  with  skin  and  eyes.  Avoid  breathing  vapor  and  spray  mist. 
Wash  hands  after  using. 

This  coating  may  contain  materials  classified  as  nuisance  particulates 
(listed  "as  Dust"  in  Section  2)  which  may  be  present  at  hazardous  levels 
only  during  sanding  or  abrading  of  the  dried  film.  If  no  specific  dusts 
are  listed  in  Section  2,  the  applicable  limits  for  nuisance  dusts  are  ACGIH 
TLV  10  mg/m3  (total  dust),  3  mg/m3  (respirable  fraction),  OSHA  PEL  15  mg/m3 
(total  dust) ,  5  mg/m3  (respirable  fraction) . 

VENTILATION 

Local  exhaust  preferable.  General  exhaust  acceptable  if  the  exposure  to 
materials  in  Section  2  is  maintained  below  applicable  exposure  limits. 

Refer  to  OSHA  Standards  1910.94,  1910.107,  1910.108. 
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RESPIRATORY  PROTECTION 

If  personal  exposure  cannot  be  controlled  below  applicable  limits  by 
ventilation,  wear  a  properly  fitted  organic  vapor/particulate  respirator 
approved  by  NIOSH/MSHA  for  protection  against  materials  in  Section  2. 

When  sanding  or  abrading  the  dried  film,  wear  a  dust/mist  respirator 
approved  by  NIOSH/MSHA  for  dust  which  may  be  generated  from  this  product, 
underlying  paint,  or  the  abrasive. 

PROTECTIVE  GLOVES 

Wear  gloves  which  are  recommended  by  glove  supplier  for  protection 
against  materials  in  Section  2. 

EYE  PROTECTION 

Wear  safety  spectacles  with  unperforated  sideshields. 

OTHER  PROTECTIVE  EQUIPMENT 

Use  of  barrier  cream  on  exposed  skin  is  recommended. 

OTHER  PRECAUTIONS 

This  product  must  be  mixed  with  other  components  before  use.  Before 
opening  the  packages,  READ  AND  FOLLOW  WARNING  LABELS  ON  ALL  COMPONENTS. 

Intentional  misuse  by  deliberately  concentrating  and  inhaling  the 
contents  can  be  harmful  or  fatal. 


Section  9 

--  PHYSICAL  AND  CHEMICAL  PROPERTIES 

PRODUCT  WEIGHT 

12.53  Ib/gal  1500  g/1 

SPECIFIC  GRAVITY 

1.51 

BOILING  POINT 

243  -  360  F  117  -  182  C 

MELTING  POINT 

Not  Available 

VOLATILE  VOLUME 

43  % 

EVAPORATION  RATE 

Slower  than  ether 

VAPOR  DENSITY 

Heavier  than  air 

SOLUBILITY  IN  WATER 

N.A. 

VOLATILE  ORGANIC 

COMPOUNDS 

(VOC  Theoretical  -  As  Packaged) 

3.14  Ib/gal 

377  g/1 

Less  Water  and  Federally  Exempt  Solvents 

3.14  Ib/gal 

377  g/1 

Emitted  VOC 

Section  10 

1  --  STABILITY  AND  REACTIVITY 

STABILITY  --  Stable 
CONDITIONS  TO  AVOID 


None  known. 

INCOMPATIBILITY 
None  known. 

HAZARDOUS  DECOMPOSITION  PRODUCTS 

By  fire:  Carbon  Dioxide,  Carbon  Monoxide 
HAZARDOUS  POLYMERIZATION 
Will  not  occur 
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Section  11  --  TOXICOLOGICAL  INFORMATION 
CHRONIC  HEALTH  HAZARDS 

Reports  have  associated  repeated  and  prolonged  overexposure  to  solvents 
with  permanent  brain  and  nervous  system  damage. 

Ethylbenzene  is  classified  by  lARC  as  possibly  carcinogenic  to  humans 
(2B)  based  on  inadequate  evidence  in  humans  and  sufficient  evidence  in 
laboratory  animals.  Lifetime  inhalation  exposure  of  rats  and  mice  to  high 
ethylbenzene  concentrations  resulted  in  increases  in  certain  types  of 
cancer,  including  kidney  tumors  in  rats  and  lung  and  liver  tumors  in  mice. 
These  effects  were  not  observed  in  animals  exposed  to  lower  concentrations. 
There  is  no  evidence  that  ethylbenzene  causes  cancer  in  humans . 

lARC's  Monograph  No.  93  reports  there  is  sufficient  evidence  of 
carcinogenicity  in  experimental  rats  exposed  to  titanium  dioxide  but 
inadequate  evidence  for  carcinogenicity  in  humans  and  has  assigned  a  Group 
2B  rating.  In  addition,  the  lARC  summary  concludes,  "No  significant 
exposure  to  titanium  dioxide  is  thought  to  occur  during  the  use  of  products 
in  which  titanium  is  bound  to  other  materials,  such  as  paint." 


TOXICOLCXSY  DATA 

CAS  No.  Ingredient  Name 


100-41-4 

Ethylbenzene 

LC50 

RAT 

4  HR 

Not  Available 

LD50 

RAT 

3500  mg/kg 

1330-20-7 

Xylene 

LC50 

RAT 

4HR 

5000  ppm 

LD50 

RAT 

4300  mg/kg 

64742-95-6 

Light  Aromatic  Hydrocarbons 

LC50 

RAT 

4HR 

Not  Available 

LD50 

RAT 

Not  Available 

108-67-8 

1,3, 5-Trimethylbenzene 

LC50 

RAT 

4HR 

Not  Available 

LD50 

RAT 

Not  Available 

95-63-6 

1,2,4 -Trimethylbenzene 

LC50 

RAT 

4  HR 

Not  Available 

LD50 

RAT 

Not  Available 

71-36-3 

1- Butanol 

LC50 

RAT 

4  HR 

8000  ppm 

LD50 

RAT 

790  mg/kg 

111-76-2 

2-Butoxyethanol 

LC50 

RAT 

4HR 

Not  Available 

LD50 

RAT 

470  mg/kg 

Proprietary 

Polyamide 

LC50 

RAT 

4  HR 

Not  Available 

LD50 

RAT 

Not  Available 

13463-67-7 

Titanium  Dioxide 

LC50 

RAT 

4HR 

Not  Available 

LD50 

RAT 

Not  Available 

section  12  --  ECOLOGICAL  INFORMATION 

ECOTOXICOLOGICAL  INFORMATION 
No  data  available. 
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Section  13  --  DISPOSAL  CONSIDERATIONS 
WASTE  DISPOSAL  METHOD 

Waste  from  this  product  may  be  hazardous  as  defined  under  the  Resource 
Conservation  and  Recovery  Act  (RCRA)  40  CFR  261. 

Waste  must  be  tested  for  ignitability  to  determine  the  applicable  EPA 
hazardous  waste  numbers. 

Incinerate  in  approved  facility.  Do  not  incinerate  closed  container. 
Dispose  of  in  accordance  with  Federal,  State/Provincial,  and  Local 
regulations  regarding  pollution. 

Section  14  --  TRANSPORT  INFORMATION 
US  Ground  (DOT) 

1  Gallon  and  Less  may  be  Classed  as  CONSUMER  COMMODITY,  ORM-D 
Larger  Containers  are  Regulated  as : 

UN1263,  PAINT,  3,  PG  III,  (ERG#128) 

DOT  (Dept  of  Transportation)  Hazardous  Substances  &  Reportable  Quantities 
Ethyl  benzene  1000  lb  RQ 
Xylenes  (isomers  and  mixture)  100  lb  RQ 

Bul)(  Containers  may  be  Shipped  as  (chec)t  reportable  quantities)  : 

RQ,  UN1263,  PAINT,  3,  PG  III,  (XYLENES  (ISOMERS  AND  MIXTURE)), 
(ERGt(128) 

Canada  (TDG) 

UN1263,  PAINT,  CLASS  3,  PG  III,  LIMITED  QUANTITY,  (ERG#128) 

I  MO 

UN1263,  PAINT,  CLASS  3,  PG  III,  (29  C  C.C.),  EmS  F-E,  S-E 


Section  15  --  REGULATORY  INFORMATION 
SARA  313  (40  CFR  372.650  SUPPLIER  NOTIFICATION 


CAS  No.  CHEMICAL/COMPOUND 


%  by  WT  %  Element 


100-41-4  Ethylbenzene  2 

1330-20-7  Xylene  13 

95-63-6  1,2,4-Trimethylbenzene  3 

71-36-3  1-Butanol  1 

Glycol  Ethers  2 


CALIFORNIA  PROPOSITION  65 

WARNING:  This  product  contains  chemicals  )cnown  to  the  State  of 
California  to  cause  cancer  and  birth  defects  or  other  reproductive  harm. 
TSCA  CERTIFICATION 

All  chemicals  in  this  product  are  listed,  or  are  exempt  from  listing, 
on  the  TSCA  Inventory. 


Section  16  --  OTHER  INFORMATION 

This  product  has  been  classified  in  accordance  with  the  hazard  criteria 
of  the  Canadian  Controlled  Products  Regulations  (CPR)  and  the  MSDS  contains 
all  of  the  information  required  by  the  CPR. 
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Appendix  D;  Water  Chemistry  Resuits 


These  data  are  from  samples  taken  April  -  December  2008,  plus  an  addi¬ 
tional  set  of  samples  of  Fort  Bragg  tap  water  collected  in  June  2009. 


Ft.Bragg  Tow*r«1  Tower  *2  Tower  «3  Tower  *4  Tower  *5 


Dote  Collected 

4/28/2008 

4/28/2008 

4/28/2006 

4/28/2008 

4/28/2008 

Hardness  (as  CaC03) 

NA 

21 

13 

71 

60 

Iron  (as  Fe) 

NA 

0.04 

0.03 

0.03 

1.02 

Copper  (as  Cu) 

NA 

0.08 

0.02 

0.01 

0.02 

Zinc  (as  Zn) 

NA 

0.35 

0.15 

0.09 

0.38 

Aluminum  (as  Al) 

NA 

0.05 

0.09 

0.07 

0.17 

Organic  Phosphate  (as  PO4) 

NA 

0.30 

1.00 

2.50 

2.40 

Orthophosphate  (as  PO4) 

NA 

2.44 

3.29 

16.76 

8.23 

pH 

NA 

7.06 

6.56 

8.37 

10.37 

Conductivity  uS/cm 

NA 

124 

124 

859 

829 

Date  Collected 

6/4/2008 

6/4/2008 

6/4/2008 

6/4/2008 

6/4/2008 

htardrress  (as  CaCOa) 

NA 

66 

43 

55 

51 

Iron  (as  Fe) 

NA 

0.09 

0.12 

0.02 

0.93 

(Dopper  (as  Cu) 

NA 

0.12 

0.01 

0.01 

0.02 

Zinc  (as  Zn) 

NA 

0.33 

0.16 

0.11 

0.27 

Aluminum  (as  Al) 

NA 

0.21 

0.16 

0.29 

0.15 

Organic  Phosphate  (as  PO4) 

NA 

0.34 

2.10 

2.60 

2.00 

Orthophosphate  (as  PO4) 

NA 

14.57 

16.60 

16.95 

6.73 

pH 

NA 

7.36 

8.19 

9.12 

6.66 

(Conductivity  uS/cm 

NA 

1011 

401 

921 

691 

Data  Collected 

6/25/2008 

6/25/2008 

6/25/2008 

6/25/2008 

6/25/2008 

Hardness  (as  CalCO,) 

NA 

57 

51 

55 

31 

Iron  (as  Fe) 

NA 

0.03 

0.06 

0.11 

0.03 

Copper  (as  Cu) 

NA 

0.10 

0.01 

0.01 

0.01 

Zinc  (as  Zn) 

NA 

0.25 

0.15 

0.23 

0.06 

Aluminum  (as  Al) 

NA 

0.26 

0.32 

0.17 

0.00 

Organic  Phosphate  (as  PO4) 

NA 

3.10 

3.10 

2.20 

2.10 

Orthophosphate  (as  PO4) 

NA 

14.11 

17.43 

15.16 

9.87 

pH 

NA 

7.62 

8.22 

9.14 

10.40 

Conductivity  uS/cm 

NA 

914 

848 

860 

861 

Date  Collected 

7/23/2008 

7/23/2008 

7/23/2008 

7/23/2008 

7/23/2008 

Hardness  (as  CaCOa) 

31 

52 

57 

49 

58 

Iron  (as  Fe) 

0.09 

0.05 

0.07 

0.02 

0.10 

(Copper  (as  Cu) 

0.03 

0.08 

0.02 

0.01 

0.01 

Zinc  (as  Zn) 

0.29 

0.42 

0.26 

0.14 

0.17 

Aluminum  (as  Al) 

0.08 

0.42 

0.29 

0.42 

0.22 

Organic  Phosphate  (as  PO4) 

0.90 

4.00 

3.50 

4.30 

2.30 

Orthophosphate  (as  PO4) 

4.69 

14.87 

17.12 

15.30 

11.21 

pH 

9.88 

7.30 

7.21 

7.41 

9,61 

Conductivity  uS/cm 

548 

839 

876 

883 

867 
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Ft.Bragg 

Tower  *1 

Tower  #2  Tower  *3  Tower  #4 

rower  #5 

Date  Collected 

8/21/2006 

8/21/2006 

8/21/2008 

8/21/2008 

8/21/2008 

Hardness  (as  CaCOa) 

21 

55 

63 

56 

46 

Iron  (as  Fe) 

0.07 

0.18 

0.09 

0.09 

0.51 

Copper  (as  Cu) 

0.02 

0.06 

0.02 

0.02 

0.01 

Zinc  (as  Zn) 

0.30 

0.59 

0.21 

0.28 

0.23 

Aluminum  (as  Al) 

0.06 

0.69 

0.33 

0.37 

0.16 

Organic  Phosphate  (as  PO4) 

0.50 

3.30 

3.00 

3.40 

1.40 

Orthophosphate  (as  PO4) 

2.53 

14.75 

16.14 

16.05 

6.72 

pH 

10.29 

7.76 

7.59 

7.13 

10.12 

Corxjuctivity  uS/cm 

347 

943 

898 

911 

690 

Dote  Collected 

9/30/2006 

9/30/2008 

9/30/2008 

9/30/2006 

9/30/2008 

Hardness  (as  CaCOa) 

13 

196 

143 

135 

38 

Iron  (as  Fe) 

0.00 

0.38 

0.33 

0.33 

0.62 

Copper  (as  Cu) 

0.01 

0.11 

0.03 

0.01 

0.02 

Zinc  (as  Zn) 

0.09 

1.79 

0.99 

0.76 

0.22 

Aluminum  (as  Al) 

0.00 

2.02 

1.99 

1.83 

0.14 

Organic  Phosphate  (as  PO4) 

0.20 

3.10 

3.30 

2.00 

1.30 

Orthophosphate  (as  PO4) 

0.83 

6.88 

7.91 

6.41 

6.21 

pH 

9.25 

7.28 

7.27 

8.99 

9.90 

CoTKluctlvIty  uS/cm 

109 

983 

813 

857 

508 

Date  Collected 

10/22/2008 

10/22/2006 

10/22/2008 

10/22/2006 

10/22/2006 

Hardness  (as  CaCOa) 

16 

195 

201 

179 

34 

Iron  (as  Fe) 

0.00 

0.12 

0.21 

0.01 

0.95 

Copper  (as  Cu) 

0.01 

0.07 

0.04 

0.01 

0.02 

Zinc  (as  Zn) 

0.09 

1.04 

0.69 

0.17 

0.22 

Aluminum  (as  Al) 

0.00 

0.44 

0.87 

0.13 

0.10 

Organic  Phosphate  (as  PO4) 

0.20 

2.10 

2.80 

2.10 

1.20 

Orthophosphate  (as  PO4) 

0.98 

7.26 

7.44 

6.88 

5.04 

pH 

9.39 

6.92 

6.87 

6.95 

9.93 

Conductivity  uS/cm 

118 

827 

924 

898 

490 

Date  Collected 

11/24/2006 

11/24/2006 

11/24/2006 

11/24/2008 

11/24/2008 

Hardness  (as  CaCOa) 

31 

31 

159 

122 

67 

Iron  (as  Fe) 

0.01 

0.05 

0.21 

0.32 

0.80 

Copper  (as  Cu) 

0.02 

0.01 

0.03 

0.02 

0.02 

Zinc  (as  Zn) 

1.22 

0.20 

0.63 

0.50 

0.51 

Aluminum  (as  Al) 

0.07 

0.26 

0.63 

0.04 

0.06 

Organic  Phosphate  (as  PO4) 

0.30 

0.30 

2.00 

1.10 

1.00 

Orthophosphate  (as  PO4) 

1.32 

0.45 

6.93 

5.56 

4.57 

pH 

6.63 

6.50 

6.79 

6.94 

7.08 

CofKtuctivity  uS/cm 

168 

103 

714 

680 

522 
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FtBregg 

Tower  «1 

Tower  *2 

Tower  #3 

Tower  #4 

Date  Collected 

12/30/2008 

12/30/2008 

12/30/2006 

12/30/2006 

Hardness  (as  CaC03) 

25 

32 

118 

86 

Iron  (as  Fe) 

0.00 

0.01 

0.23 

0.64 

Copper  (as  Cu) 

0.01 

0.01 

0.02 

0.02 

Zinc  (as  Zn) 

1.26 

0.21 

0.57 

0.52 

Aluminum  (as  Ai) 

0.05 

0.12 

0.44 

0.05 

Organic  Phosphate  (as  PO4) 

0.10 

0.20 

1.60 

0.80 

Orthophosphate  (as  PO4) 

1.00 

0.28 

5.64 

4.18 

pH 

6.73 

6.49 

6.87 

6.98 

Conductivity  uS/cm 

130 

112 

533 

528 

0 
0 
0 
0 

0 
3 
6.94 
507 


Illlnola  Start* 


Surv*y  (1095) 


WA  TER  SAMPLE  ANAL  YSIS 
LabNumbtr:  820627 


Analyst:  JLO 

Sample  Type:  CM  DLurihution 

Location:  Ft.  Bragg  Cooling  Tap  H2 

Date  Collected:  06/12/09 

FacUity:  CERL 

Attention:  Sir.  Vince  Hock 

Additional  Information: 

Parameter 

Value 

Units 

M  Alkalinity  (as  CaC03) 

13 

mgfl. 

Hardness  (as  (^C03) 

31 

mg/L 

Calcium  (Ca) 

114 

mgfl. 

Magnesium  (Mg) 

072 

mgfl. 

Sulfate  (S04) 

17 

mgn. 

Chloride  (Cl) 

11 

mgrt. 

Iron  (Fe) 

004 

mg/L 

Copper  (Cu) 

0 

mg/L 

Zinc  (Zn) 

008 

mg/L 

Aluminum  (AI) 

0  20 

mg/L 

Sodium  (Na) 

4.1 

mg/L 

Potassium  (K) 

1,2 

mg/L 

Lead  (Pb) 

<010 

mg/L 

Manganese  (Mn) 

001 

mg/L 

Polyphospnate  (P04) 

0.1 

mg/L 

Orthophosphate  (P04) 

055 

mg/L 

Total  Dissolved  Solids 

60  Calculated 

mg/L 

pH 

7  55  lab 

pH  units 

pH  Temperature 

23  5  lab 

deg,  C 

Silca  (Si02) 

3.5 

mg/L 

Conductivity 

104 

uS/cm 

CommtHts 


Langelier  Calaum  Carbonate  Saturation  index.  -1.56  @23.5  degrees  C.. -1.21  @  60  degrees  C. (140  F.) 
The  negative  numbers  indicates  that  the  water  has  a  strong  tendency  to  dissoVe  calcium  scale 
Ryznar  Irrdex:  10.78  which  indcates  that  mild  steel  is  expected  lo  experience  intolerable  corrosion 
A^ressive  Index;  10.12  Indicatet  that  the  water  was  highly  aggressive  to  asbestos/cement  material. 
Larson  Index  2  56  which  indicates  that  chloiides  and  sulfates  contnbute  to  extremely  high  mild  steel 
corrosion. 

This  IS  some  of  the  most  oorrosnre  water  I  have  seen. 


Charta  D.  Curtiss,  Assistant  Chemist 
Memday.  Ooobtr  »S,  3M9 


Phone:  2I7/244-7S9I 

Page  t  eft 
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Zllinols  Stat* 


mm 

Survay  {ie9Si 


fVA  TER  SAMPLE  ANALYSIS 
Lab  Number:  820628 


Anafyst:  JLO 

Sample  Type:  Cold  Distribution 

Location:  Ft.  Bragg.  DPW  Tap  H20 

Date  Collected:  06/12/09 

Facility:  CERL 

Attention:  Mr.  Vince  Hock 

Additional  Information: 

Parameter 

Value 

Units 

M  Alkalinity  (as  CaC03) 

14 

mg/L 

Hardness  (as  CaC03) 

32 

mgrt. 

Calcium  (Ca) 

11  00 

mgfL 

Magnesium  (Mg) 

096 

mg/L 

Sulfate  (S04) 

17 

mg/L 

Chloride  (Cl) 

11 

mg/L 

Iron  (Fe) 

0  16 

mg/L 

Copper  (Cu) 

001 

mg/L 

Zinc  (Zn) 

035 

mg/L 

Aluminum  (Al) 

021 

mg/L 

Sodium  (Na) 

3.4 

mg/L 

Potassium  (K) 

1.1 

mg/L 

Lead  (Pb) 

<0.10 

mg/L 

Manganese  (Mn) 

0.05 

mg/L 

Polyphosphate  (P04) 

0.1 

mg/L 

Orthophosphate  (P04) 

046 

mg/L 

Total  Dissolved  Solids 

60  Calculated 

mg/L 

pH 

7.17  lab 

pH  units 

pH  Temperature 

23  6  lab 

deg.  C 

Silica  (Si02) 

3  5 

mg/L 

Conductivity 

101 

uS/cm 

Comments 


Langdier  Calcium  Carbonate  Saturation  Index:  -1.91  @  23.6  degrees  C..  -1 .52  @  60  degrees  C,(140  F.) 
The  negative  numbers  indicates  that  the  water  has  a  strong  tendency  to  dissolve  calcium  scale. ' 

Ryznar  Index:  1 1.07  which  indicates  that  mild  steel  is  expected  to  experience  intolerable  corrosion. 
Aggressive  Index:  9.76  indicates  that  the  water  was  highly  aggressive  to  asbestos/cement  material. 
Larson  Index:  2.37  which  indicates  that  chlorides  and  sulfates  contribute  to  extremely  high  mild  steel 
cohesion. 


This  is  some  of  the  most  corrosive  water  I  have  seen. 


Charles  D.  Curtiss,  Assistant  Chemist 
Moadey,  OaoberOS,  2009 


Phone:  217/244-739 1 

Page  t  of  I 
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IlllnolB  Stat* 

Ijyi  ATFR  WA  TER  SAMPLE /iSAL  YSIS 

^  ;Vum5<rr;  820642 

Analyst:  JLO 

Sample  Type:  Cooling  Tower 

Location:  049580]  Ft.  Bragg 

Dale  Collected:  07/23/08 

Facility;  CERL 

Attention:  Mr.  Vince  Hock 

Additional  Information: 

Parameter 

Value 

Units 

P  Alkalinity  (as  CaC03) 

26 

mgll 

M  AUcallnity  (as  CaC03) 

52 

mg/L 

Hardness  (as  CaC03) 

31 

mg/L 

Calcium  (Ca) 

9.95 

mg/L 

Magnesium  (Mg) 

1.32 

mg/L 

Sulfate  (S04) 

88 

mg/L 

Chloride  (Cl) 

74 

mg/L 

Iron  (Fe) 

0.09 

mg/L 

Copper  (Cu) 

0.03 

mg/L 

Zinc  (Zn) 

0.29 

mg/L 

Molybdenum  (Mo) 

0 

mg/L 

Aluminum  (At) 

0.08 

mg/L 

Sodium  (Na) 

96.6 

mg/L 

Manganese  (Mn) 

0 

mg/L 

Organic  Phosphate  (P04) 

0.9 

mg/L 

Orthophosphate  (P04) 

4.69 

mg/L 

Total  Dissolved  Solids 

370 

mg/L 

pH 

9.88  lab 

pH  units 

pH  Temperature 

23.2  lab 

deg  C 

Triazole 

0 

mg/L 

Silica  (Si02) 

15.00 

mg/L 

Terpolymer 

7.6 

mg/L 

Conductivity 

548 

uS/cm 

Commentt 


Hardness:  Extremely  Low. 

Iron  and  Copper:  Low,  good. 

Zinc  and  Aluminum:  Acceptable. 

Organic  Phosphate  (Phosphonate),  the  scale  inhibitor  Extremely  Low.  below  the  recommended  3-6  mg/L 
but  over  time  has  probably  degraded  to  Orthophosphate,  Satisfactory. 

Triazole,  the  copper  corrosion  inhibitor  Nor>e,  below  the  recommended  2-5  ppm. 

Terpolymer,  the  dispersant  Somewhat  Low,  below  the  expected  10-25  ppm. 
pH:  Satisfactory. 

Conductivity:  The  tower  was  operating  at  5.3  cycles  of  concentration  using  the  conductivity  from  the  June 
12,  2009  sample.  It  is  probable  that  the  quality  of  the  cold  distribution  water  changes  throughout  the  year. 


Charles  D.  Curtiss,  Assistant  Chemist 
Monday,  Odoher  05,  20&9 


Phone:  2 1 7/244-739 1 
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Illlnol*  Stat* 


Survay  (>895) 


WA  TER  SAMPLE  ANAL  YSIS 
Lab  Number:  82064 i 


Analyst:  JLO 

Sample  Type:  Cooling  Tower 

Location:  0495801  Ft.  Bragg 

Date  Collected:  08/21/08 

Facility:  CERL 

Attention:  Mr.  Vince  Hock 

Additional  Information: 

Parameter 

Value 

Units 

P  AlKalinity  (as  CaC03) 

16 

mg/L 

M  Alkalinity  (as  CaC03) 

36 

mg/L 

Hardness  (as  CaC03) 

21 

mg/L 

Calcium  (Ca) 

6.98 

mg/L 

Magnesium  (Mg) 

0.81 

mg/L 

Sulfate  (S04) 

51 

mg/L 

Chloride  (Cl) 

42 

mg/L 

Iron  (Fe) 

0.07 

mg/L 

Copper  (Cu) 

0.02 

mg/L 

Zinc(Zn) 

0.30 

mg/L 

Molybdenum  (Mo) 

0 

mg/L 

Aluminum  (Al) 

006 

mg/L 

Sodium  (Na) 

539 

mg/L 

Manganese  (Mn) 

0 

nf»g/L 

Organic  Phosphate  (PO<l) 

0.5 

mg/L 

Orthophosphate  (P04) 

253 

mg/L 

Total  Dissolved  Solids 

212 

mg/L 

pH 

10.29  lab 

pH  units 

pH  Temperature 

23  2  lab 

deg.  C 

Tri  azole 

0 

mg/L 

Silica  (Si02) 

6.1 

mg/L 

Terpolymer 

26 

mg/L 

Conductivity 

347 

uS/cm 

Comments 


Hardness:  Extremely  Low. 

Iron  and  Copper:  Low,  good. 

Zinc  and  Aluminum:  Acceptable. 

Organic  Phosphate  (Phosphonate),  the  scale  inhibitor:  Extremely  Low.  below  the  recommended  3^  mg/L 
but  over  time  has  probably  degraded  to  Orthophosphate.  Low. 

Tnazole.  the  copper  corrosion  inhibitorNone.  below  the  recommended  2-5  ppm. 

Terpolymer,  the  dispersant:  Very  Low,  below  the  expected  10-25  ppm. 
pH:  Satisfactory 

Conductivity  The  tower  was  operating  at  3.3  cycles  of  concentration  using  the  conductivity  from  the  June 
12. 2009  sample.  It  is  probable  that  the  quality  of  the  cold  distribution  water  changes  throughout  the  year. 


Phone:  217/244-7391 

Page  1  of  I 
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Motuiay,  Oetoher  6$,  2009 
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Illinois  Stats 


Survsy  iie9S) 


WATER  SAMPLE  ANALYSIS 

Lab  Number;  820644 


Analyst:  JLO 

Sample  Type:  Cooling  Tower 

Location:  0495801  Ft.  Bragg 

Date  Collected:  09/30/08 

FacUity:  CERL 

Attention:  Mr.  Vince  Hock 

Additional  Information: 

Parameter 

Value 

Units 

P  Alkalinity  (as  CaC03) 

2 

mg/L 

M  Alkalinity  (as  CaC03) 

20 

mg/L 

Hardness  (as  CaC03) 

13 

mg/L 

Calcium  (Ca) 

4.05 

mg/L 

Magnesium  (Mg) 

044 

mg/L 

Sulfate  (S04) 

14 

mg/L 

Chloride  (Cl) 

13 

mg/L 

Iron  (Fe) 

0 

mg/L 

Copper  (Cu) 

0.01 

mg/L 

Zinc  (Zn) 

0.09 

mg/L 

Molybdenum  (Mo) 

0 

mg/L 

Aluminum  (Al) 

0 

mg/L 

Sodium  (Na) 

14.7 

mg/L 

Manganese  (Mn) 

0 

mg/L 

Organic  Phosphate  (POa) 

0.2 

mg/L 

Orthophosphate  (P04) 

0.83 

mg/L 

Total  Dissolved  Solids 

62 

mg/L 

pH 

9.25  lab 

pH  units 

pH  Temperature 

24.00  lab 

deg  C 

Triazole 

0.00 

mg/L 

Silica  (Si02) 

1.3 

mg/L 

Terpolymer 

0.2 

mg/L 

Conductivity 

109 

uS/cm 

Comments 


Hardness:  Extremely  Low. 

Iron,  Copper  and  Aluminum:  Low,  good. 

Zinc:  Satis^ctory. 

Organic  Phosphate  (Phosphonate),  the  scale  inhibitor:  Extremely  Low,  below  the  recommended  3-6  mg/L 
but  over  time  has  probably  degraded  to  Orthophosphate.  Extremely  Low. 

Triazole,  the  copper  corrosion  inhibitor  Norte,  below  the  recommended  2-5  ppm 
Terpolymer,  the  dispersant:  Extremely  Low,  below  the  expected  10-25  ppm. 
pH:  Satisfactory. 

Conductivity:  The  tower  was  operating  at  1.0  cycles  of  concentration  using  the  conductivity  from  the  June 
12,  2009  sample.  II  is  probable  that  the  quality  of  the  cold  distribution  water  changes  throughout  the  year. 


Phone:  217/244-7391 

Page  I  of  I 


Charles  D.  Curtiss,  Assistant  Chemist 
MotuLry^  OcSoher  OS^  2009 
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Illinois  Stats 


mm 

Survay  089s> 


fVA  TER  SAMPLE  ANALYSIS 
Lab  Number:  820645 


Analyst:  JLO 

Sample  Type:  Cooling  Tower 

Location:  049580 1  Ft.  Bragg 

Date  Collected:  10/22/08 

Faculty  :  CERL 

Attention:  Mr.  Vince  Hock 

AddUional  Information: 

Parameter 

Value 

Urtits 

P  Alkalinity  (as  CaC03} 

8 

mg/L 

M  Alkalinity  (as  CaC03) 

23 

mg/L 

Hardness  (as  CaC03) 

16 

mg/L 

Calcium  (Ca) 

5,19 

mg/L 

Magnesium  (Mg) 

055 

mg/L 

Sulfate  (S04) 

15 

mg/L 

Chloride  (Cl) 

14 

mg/L 

Iron  (Fe) 

0 

mg/L 

Copper  (Cu) 

001 

mg/L 

Zinc  (Zn) 

009 

mg/L 

Molybdenum  (Mo) 

0 

mg/L 

Aluminum  (Al) 

0 

mg/L 

Sodium  (Na) 

14.7 

mg/L 

Manganese  (Mn) 

0 

mg/L 

Organic  Phosphate  (P04) 

0.2 

mg/L 

Orthophosphate  (P04) 

0  98 

mg/L 

Total  Dissolved  Solids 

72 

mg/L 

pH 

9  39  lab 

pH  units 

pH  Temperature 

23.2  lab 

deg.  C 

Triazole 

0 

mg/L 

Silica  (Si02) 

4.3 

mg/L 

Terpolymer 

0.2 

mg/L 

Conductivity 

118 

uS/cm 

Comments 


Hardness:  Extremely  Low. 

Iron.  Copper  and  Aluminum:  Low.  good. 

Zinc:  Satisfactory. 

Organic  Phosphate  (Phosphonate),  the  scale  inhibitor  Extremely  Low,  below  the  recommended  3-6  mg/L 
but  over  time  has  probably  degraded  to  Orthophosphate.  Extremely  Low 
Triazole,  the  copper  corrosion  inhlbltorNone,  below  the  recommended  2-6  ppm. 

Terpolymer,  the  dispersant:  Extremely  Low.  below  the  expected  10-25  ppm. 
pH:  Satisfactory. 

Cor>ductivity  The  tower  was  operating  at  1.1  cycles  of  concentration  using  the  conductivity  from  the  June 
12. 2009  sample.  It  is  probable  that  the  quality  of  the  cold  distribution  water  changes  throughout  the  year. 


Charles  D.  Curtiss,  Assistant  Chemist 
Monday,  Octobar  OS,  2009 


Phone:  217/244-7391 
Paget  of  ] 
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Zllineis  State 


Survey  ii09Si 


WATER  SAMPLE  ANALYSIS 
Lab  Number:  820646 


Analyst:  JLO 

Sample  Type:  Cooling  Tower 

Location:  0495801  Ft.  Bragg 

Date  Collected:  ]  i/24/08 

Facility:  CERL 

Attention:  Mr.  Vince  Hock 

Additional  Information: 

Parameter 

Value 

Units 

P  Alkalinity  (as  CaC03) 

0 

mg/L 

M  Alkalinity  (as  CaC03) 

22 

mg/L 

Hardness  (as  CaC03) 

31 

mg/L 

Calcium  (Ca) 

10.2 

mg/L 

Magnesium  (Mg) 

0.94 

mg/L 

Sulfate  (S04) 

24 

mg/L 

Chloride  (Cl) 

21 

mg/L 

Iron  (Fe) 

0.01 

mg/L 

Copper  (Cu) 

0.02 

mg/L 

Zinc  (Zn) 

1.22 

mg/L 

Molybdenum  (Mo) 

0 

mg/L 

Aluminum  (Al) 

0.07 

mg/L 

Sodium  (Na) 

17.1 

mg/L 

Manganese  (Mn) 

0 

mg/L 

Organic  Phosphate  (P04) 

0.3 

mg/L 

Orthophosphate  (P04) 

1.32 

mg/L 

Total  Dissolved  Solids 

114 

mg/L 

pH 

6.63  lab 

pH  units 

pH  Temperature 

22.9  lab 

deg.  C 

Triazole 

0 

mg/L 

Silica  (Si02) 

6.8 

mg/L 

Terpolymer 

0.6 

mg/L 

Conductivity 

168 

uS/cm 

Comments 


Hardness:  Extremely  Low. 

Iron  and  Copper.  Low,  good. 

Zinc:  Extremely  High. 

Aluminum:  Acceptable. 

Organic  Phosphate  (Phosphonate),  the  scale  inhibitor  Extremely  Low.  below  the  recommended  3-6  mg/L 
but  over  time  has  probably  degraded  to  Orthophosphate,  Very  Low. 

Trtazole,  the  copper  corrosion  inhibitorNone,  below  the  recommended  2-5  ppm. 

Terpolymer,  the  dispersant  Extremely  Low,  below  the  expected  10-25  ppm. 
pH:  Very  Low. 


Conductivity;  The  tower  was  operating  at  1 .6  cycles  of  concentration  using  the  conductivity  from  the  June 
12, 2009  sample.  It  is  probable  that  the  quality  of  the  cold  distribution  water  changes  throughout  the  year. 


Charles  D.  Curtiss,  Assistant  Chemist _ 
Mondof,  October  05,  2009 


e  quality  of  the  cold  distnbution  water 


Phone:  21 7/244-739 1 
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Illinois  Stats 

Survsy  (fdP5) 


WA  TER  SAMPLE  ANAL  YSIS 
Lab  Number:  820647 


Andyst;  JLO 

Sample  Type;  Cooling  Tower 

Location:  0495801  Ft.  Bragg 

Date  Collected:  12/30/08 

Facility;  CERL 

Attention:  Mr.  Vince  Hock 

Additional  Information: 

Parameter 

Value 

Units 

P  Alkalinity  (as  CaC03) 

0 

mg/L 

M  Alkalinity  (as  CaC03) 

20 

mg/L 

Hardness  (as  CaC03) 

25 

mg/L 

Calcium  (Ca) 

829 

mg/L 

Magnesium  (Mg) 

0.78 

mg/L 

Sulfate  (S04) 

18 

mg/L 

Chloride  (Cl) 

15 

mg/L 

Iron  (Fe) 

0 

mg/L 

Copper  (Cu) 

001 

mg/L 

Zinc  (Zn) 

1.26 

mg/L 

Molybdenum  (Mo) 

0 

mg/L 

Aluminum  (Al) 

0.05 

mg/L 

Sodium  (Na) 

12.7 

mg/L 

Manganese  (Mn) 

0 

mg/L 

Organic  Phosphate  (P04) 

0.1 

mg/L 

Orthophosphate  (PCM) 

1.00 

mg/L 

Total  Dissolved  Solids 

84 

mg/L 

pH 

6.73  lab 

pH  units 

pH  Temperature 

23.00  lab 

deg.  C 

Triazole 

0 

mg/L 

Silica  (Si02) 

5.1 

mg/L 

Terpolymer 

02 

mg/L 

Csrxiuctivity 

130 

uS/cm 

ComtruHls 

Hardness:  Extremely  Low. 

Iron  and  Copper;  Low,  good. 

Zifx:;  Extremely  High. 

Aluminum:  Satisfactory. 

Organic  Phosphate  (Phosphonate),  the  scale  inhibitor  Extremely  Low,  below  the  recommended  3-6  mg/L 
but  over  time  has  probably  degraded  to  Orthophosphate,  Very  Low. 

Triazole,  the  copper  corrosion  inhibitorNone.  below  the  recommended  2-5  ppm. 

Terpolymer,  the  dispersant:  Extremely  Low,  below  the  expected  10-25  ppm. 
pH:  Very  Low. 

Conductivity;  The  tower  was  operating  at  1.3  cycles  of  concentration  using  the  conductivity  from  the  June 
12, 2009  sample.  It  is  probable  that  the  Quality  of  the  cold  distribubon  water  changes  throughout  the  year. 


Charles  D.  Curtiss,  Assistant  Chemist 
Monday,  October  05, 2009 


e  Quality  of  the  ooki  distnbution  water 
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IlllnolB  St«t* 

mm 


Survey  (189S) 


WA  TER  SAMPLE  ANAL  YSJS 
Lab  Number;  820648 


Analyst:  JLO 

Sample  Type:  Cooling  Tower 

Location:  0495802  Ft.  Bragg 

Date  ColUctetk  04/28/08 

Facility:  CERL 

Attention:  Mr.  Vince  Hock 

Additional  Information: 

Parameter 

Value 

Units 

P  Alkalinity  (as  CaC03) 

0 

mg/L 

M  Alkalinity  (as  CaC03) 

19 

mg/L 

Hardness  (as  CaC03) 

21 

mg/L 

Calcium  (Ca) 

7.60 

mg/L 

Magnesium  (Mg) 

0.63 

mg/L 

Sulfate  (S04) 

20 

mg/L 

Chloride  (Cl) 

12 

mg/L 

Iron  (Fe) 

0.04 

mg/L 

Copper  (Cu) 

0.08 

mg/L 

Zinc  (Zn) 

0.35 

mg/L 

Molybdenum  (Mo) 

0 

mg/L 

Aluminum  (Ai) 

0.05 

mg/L 

Sodium  (Na) 

14.5 

mg/L 

Manganese  (Mn) 

0.01 

mg/L 

Organic  Phosphate  (P04) 

0.3 

mg/L 

Orthophosphate  (P04) 

244 

mg/L 

Total  Dissolved  Solids 

78 

mg/L 

pH 

7  06  lab 

pH  units 

pH  Temperature 

23.7  lab 

deg.  C 

Triazole 

0 

mg/L 

Silica  (Si02) 

5.5 

mg/L 

Terpolymer 

0.5 

mg/L 

Conductivity 

124 

uS/cm 

Comments 


Hardness:  Extremely  Low. 

Iron:  Low.  good. 

Copper  and  Mangane$e:Satisfactory. 

Zinc  and  Aluminum:  Acceptable. 

Organic  Phosphate  (Phosphonate).  the  scale  inhibitor.  Extremely  Low.  below  the  recommervded  3-6  mgA. 
but  over  bme  has  probably  degraded  to  Orttiophosphate.  Low. 

Triazole,  the  copper  corrosion  Inhibitor  None,  below  the  recommended  2-S  ppm, 

Terpolymer,  the  dispersant.  Extremely  Low.  below  the  expected  10-25  ppm. 
pH:  Low. 

Conductivity:  The  tower  was  operating  at  1  2  cycles  of  concentration  using  the  conductivity  from  the  June 
12.  2009  sample  It  is  probable  that  t 

Charles  D.  Curtiss,  Assistant  Chemist 

MonSay,  October  OS,  2009  Page  toft 
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Illinois  Stato 

111  A  TED  TER  SAMPLE  ANAL  YSIS 

Number:  820649 

Survay  oeos) 

Analyst:  JLO 

FacUity:  CERL 

Sample  Type:  Cooling  Tower 

Attention:  Mr.  Vince  Hock 

Location:  0495802  Ft.  Bragg 

Additional  Information: 

Date  Coilectetk  06/04/08 

Parameter 

Value 

Units 

P  Alkalinity  (as  CaC03) 

0 

mg/L 

M  Alkalinity  (as  CaC03) 

66 

mg/L 

Hardness  (as  CaC03) 

66 

mg/L 

Calcium  (Ca) 

20.3 

mg/L 

Magnesium  (Mg) 

3.52 

mg/L 

Sulfate  (S04) 

186 

mg/L 

Chloride  (Cl) 

144 

mg/L 

Iron  (Fe) 

0.09 

mg/L 

Copper  (Cu) 

0.12 

mg/L 

Zinc  (Zn) 

0.33 

mg/L 

Molybdenum  (Mo) 

0 

mg/L 

Aluminum  (Al) 

0.21 

mg/L 

Sodium  (Na) 

182 

mg/L 

Manganese  (Mn) 

0 

mg/L 

Organic  Phosphate  (P04) 

3.4 

mg/L 

Orthophosphate  (PCM) 

14.57 

mg/L 

Total  Dissolved  Solids 

702 

mg/L 

pH 

7.36  lab 

pH  units 

pH  Temperature 

23.9  lab 

deg.  C 

Triazole 

0 

mg/L 

Silica  (Si02) 

29.9 

mg/L 

Terpolymer 

14.8 

mg/L 

Conductivity 

1011 

uS/cm 

Comments 


Hardness:  Low 
Iron:  Low,  good. 

Copper  and  Zinc:  Acceptable 
Aluminum:  High 

Organic  Phosphate  (Phosphonate),  the  scale  inhibitor:  Satisfactory,  within  the  recommended  3-6  nw/L  but 
over  time  has  probably  degraded  to  Orthophosphate,  Probably  High. 

Triazole,  the  copper  corrosion  inhibitor:None,  below  the  recommended  2-5  ppm. 

Terpolymer,  the  dispersantSatisfactory,  within  the  expected  10-25  ppm. 
pH:  Somewhat  Low. 

Conductivity;  The  tower  was  operating  at  0.7  cycles  of  concentration  using  the  conductivity  from  the  June 
12,  2009  sample.  It  is  probable  that  the  quality  of  the  cold  distribution  water  changes  throughout  the  year. 

Charles  D.  Curtiss,  Assistant  Chemist  _  .  Phone:  217/244-7391 

Monday,  October  OS,  3009  pggg  / 
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Illinois  Stats 

lJUATPp  WATER  SAMPLE  ANALYSIS 

Lab  Number:  820650 

Analyst:  JLO 

Sample  Type:  Cooling  Tower 

Location:  0495802  Ft.  Bragg 

Date  Collected:  06/25/08 

Faciiity:  CERL 

Attention:  Mr.  Vince  Hock 

Additional  Information: 

Parameter 

Value 

Units 

P  Alkalinity  (as  CaC03) 

0 

mg/L 

M  Alkalinity  (as  CaC03) 

74 

mg/L 

Hardness  (as  CaC03) 

57 

mg/L 

Calcium  (Ca) 

17.1 

mg/L 

Magnesium  (Mg) 

3.31 

mg/L 

Sulfate  (S04) 

159 

mg/L 

Chloride  (Cl) 

125 

mg/L 

Iron  (Fe) 

0.03 

mg/L 

Copper  (Cu) 

0.10 

mg/L 

Zinc  (Zn) 

0.25 

mg/L 

Molybdenum  (Mo) 

0 

mg/L 

Aluminum  (Ai) 

0.26 

mg/L 

Sodium  (Na) 

168 

mg/L 

Manganese  (Mn) 

0 

mg/L 

Organic  Phosphate  (P04) 

3  1 

mg/L 

Orthophosphate  (P04) 

14.11 

mg/L 

Total  Dissolved  Solids 

636 

mg/L 

pH 

7.62  lab 

pH  units 

pH  Temperature 

23.8  lab 

deg  C 

Triazole 

0 

mg/L 

Silica  (Si02) 

31.8 

mg/L 

Terpolymer 

19.00 

mg/L 

Conductivity 

914 

uS/cm 

Comments 


Hardness;  Low. 

Iron:  Low,  good. 

Copper  arKi  Zinc:  Acceptable. 

Aluminum;  High. 

Organic  Phosphate  (Phosphonate),  the  scale  inhibitor  Satisfactory,  within  the  recommended  3-6  mg/L  but 
over  time  has  probably  degraded  to  Orthophosphate,  Probably  High. 

Triazote,  the  copper  corrosion  inhibitorNone,  below  the  recommended  2-5  ppm. 

Terpolymer,  the  dispersant  Satisfactory.  within  the  expected  10-25  ppm. 
pH:  Somewhat  Low. 

Conductivity:  The  tower  was  operating  at  8.8  cycles  of  concentration  using  the  conductivity  from  the  June 
12. 2009  sample.  It  is  probable  that  the  quality  of  the  cold  distribution  water  changes  throughout  the  year. 


Charles  D.  Curtiss,  Assistant  Chemist  jr  ^ 

Monio),  Ottober  OS,  2009  ‘  " 


Phone:  217/244-7391 
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Illinois  Stats 

WAP 

Survey  (169S) 


TEJi  SAMPLE  ANALYSIS 

Lab  Number:  820651 


Analyst:  JLO 

Sample  Type:  Cooling  Tower 

Location:  0495802  Ft.  Bragg 

Date  Collected:  07/23/08 

Faculty:  CERL 

Attention:  Mr.  Vince  Hock 

Additional  Information: 

Parameter 

Value 

Units 

P  Alkalinity  (as  CaC03) 

0 

mg/L 

M  Alkalinity  (as  CaC03) 

68 

mg/L 

Hardness  (as  CaC03) 

52 

mg/L 

Calcium  (Ca) 

15.8 

mg/L 

Magnesium  (Mg) 

313 

mg/L 

Sulfate  (S04) 

147 

mg/L 

Chloride  (Cl) 

115 

mg/L 

Iron  (Fe) 

005 

mg/L 

Copper  (Cu) 

0.08 

mg/L 

Zinc  (Zn) 

0.42 

mg/L 

Molybdenum  (Mo) 

0 

mg/L 

Aluminum  (Al) 

0.42 

mg/L 

Sodium  (Na) 

165 

mg/L 

Manganese  (Mn) 

0.01 

mg/L 

Organic  Phosphate  (P04) 

4.00 

mg/L 

Ofihophosphate  (P04) 

14.87 

mg/L 

Total  Dissolved  Solids 

598 

mg/L 

pH 

7.30  lab 

pH  units 

pH  Temperature 

23.6  lab 

deg.  C 

Triazole 

1.00 

mg/L 

Silica  (Si02) 

32.7 

mg/L 

Terpolymer 

19.4 

mg/L 

Conductivity 

839 

uS/cm 

Hardness;  Low, 

Iron;  Low,  good. 

Copper  and  Manganese;  Satisfactory. 

Zinc  Acceptable. 

Aluminum:  High. 

Organic  Phosphate  (Phosphonate),  the  scale  inhibitor  Satisfactory,  within  the  recommended  3-6  mg/L  but 
over  time  has  probably  degraded  to  Orthophosphate,  Probably  High. 

Triazole,  the  copper  corrosion  inhibitorLow,  below  the  recommended  2-5  ppm. 

Terpolymer,  the  dispersant:  Extremely  Low.  below  the  expected  10-25  ppm. 
pH:  Low 

Conductivity:  The  tower  was  operating  at  8.0  cycles  of  concentration  using  the  conductivity  from  the  June 
12. 2009  sampie.  It  is  probable  that  the^iity  of  the  cok^stnbutioi^ter  changes  throughout  the  year 
Charles  D.  Curtiss,  Assistant  Chemist  [T  JA  f  .  .  Phone:  217/244-7391 

Page  I  of  2 
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Illinois  Stats 

mm 


Survsy  {team 


WA  TER  SAMPLE  ANALYSIS 

Lab  Number:  820652 


Analyst:  JLO 

Sample  Type:  Cooling  Tower 

Location:  0495802  Ft.  Bragg 

Date  Collected:  08/21/08 

Facility:  CERL 

Attention:  Mr.  Vince  Hock 

Additional  Information: 

Parameter 

Value 

Units 

P  Alkalinity  (as  CaC03) 

0 

mg/L 

M  Alkalinity  (as  CaC03) 

74 

mg/L 

Hardness  (as  CaC03) 

55 

mg/L 

Calcium  (Ca) 

16.9 

mg/L 

Magnesium  (Mg) 

2.88 

mg/L 

Sulfate  (S04) 

166 

mg/L 

Chionde  (Cl) 

142 

mg/L 

Iron  (Fe) 

0.18 

mg/L 

Copper  (Co) 

0.06 

mg/L 

Zinc  (Zn) 

0.59 

mg/L 

Molybdenum  (Mo) 

0 

mg/L 

Aluminum  (Al) 

0.69 

mg/L 

Sodium  (Na) 

175 

mg/L 

Manganese  (Mn) 

0 

mg/L 

Organic  Phosphate  (P04) 

3.3 

mg/L 

Orthophosphate  (P04) 

14.75 

mg/L 

Total  Dissolved  Solids 

694 

mg/L 

pH 

7.76  lab 

pH  units 

pH  Temperature 

23.7  lab 

deg.  C 

Thazole 

0.00 

mg/L 

Silica  (Si02) 

36.4 

mg/L 

Terpolymer 

20.7 

mg/L 

Conductivity 

943 

uS/cm 

Comments 


Hardness:  Low. 

Iron  and  Copper:  Satisfactory. 

Zinc:  High. 

Aluminum:  Extremely  High. 

Organic  Phosphate  (Phosphonate).  the  scale  inhibitor.  Satisfactory,  within  the  recommended  3-6  mg/L  but 
over  time  has  probably  degraded  to  Orthophosphate,  Probably  High. 

Triazole,  the  copper  corrosion  inhibitor:  None,  below  the  recommended  2-5  ppm. 

Terpotymer,  the  dispersant: Satisfactory,  within  the  expected  10-25  ppm. 
pH:  Somewhat  Low. 

Conductivity:  The  tower  was  operating  at  9.1  cycles  of  concentration  using  the  conductivity  from  the  June 
12,  2009  sample.  It  is  probable  that  the  quality  of  the  cok^istribution  water  changes  throughout  the  year. 


Charles  D.  Curtiss,  Assistant  Chemist 
Monday,  October  OS,  2009 


Phone:  2 1 7/244-739 1 
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Illinois  Ststs 

M|ATF|I  WATER  SAMPLE  ANALYSIS 

|f|UO|  Lab  Number:  820653 

nJamLa. 

Anafysl:  JLO 

Sampie  Type:  Cooling  Tower 

Location:  0495802  Ft.  Bragg 

Date  Collected:  09/30/08 

Facility;  CERL 

Attention:  Kir.  Vince  Hock 

Additional  Information; 

Parameter 

Value 

Units 

P  Alkalinity  (as  CaC03) 

0 

mg/L 

M  Alkalinity  (as  CaC03) 

64 

mg/L 

Hardness  (as  CaC03) 

198 

mg/L 

Calcium  (Ca) 

70.9 

mg/L 

Magnesium  (Mg) 

532 

tng/L 

Sulfate  (S04) 

193 

mg/L 

Chloride  (Cl) 

138 

mg/L 

Iron  (Fe) 

0.38 

mg/L 

Copper  (Cu) 

0.11 

mg/L 

Zinc  (Zn) 

1.79 

mg/L 

Molybdenum  (Mo) 

0 

mg/L 

Aluminum  (Al) 

2.02 

mg/L 

Sodium  (Na) 

118 

mg/L 

Manganese  (Mn) 

0 

mg/L 

Organic  Phosphate  (P04) 

3.1 

mg/L 

Orthophosphate  (P04) 

688 

mg/L 

Total  Dissolved  Solids 

750 

mg/L 

pH 

7  28  lab 

pH  units 

pH  Temperature 

24  00  lab 

deg  C 

Triazole 

0.00 

mg/L 

Silica  (S02) 

439 

mg/L 

Terpolymer 

18.9 

mg/L 

Conductvity 

983 

uS/cm 

Comments 


Hardness  Satis^tory. 

Iron;  Satisfactory. 

Copper.  Acceptable 

Zinc  and  Aluminum:  Extremely  High. 

Organic  Phosphate  (Phosphonate),  the  scale  inhibitor  Satisfactory,  within  the  recommended  3-6  mg/L  but 
over  time  has  probably  degraded  to  Orthophosphate.  Probably  High. 

Triazole,  the  copper  corrosion  inhibitor' None,  below  the  recommended  2-5  ppm. 

Terpolymer.  the  dispersant:Satisfactory,  within  the  expected  10-25  ppm. 
pH:  Somewhat  Low. 

Conductivity:  The  tower  was  operating  at  9.5  cycles  of  concentration  using  the  conductivity  from  the  June 
12, 2009  sample.  It  is  probable  that  the  quality  of  the  colddisthbution  water  changes  throughout  the  year. 


Charles  D.  Curtiss,  Assistant  Chemist 
Monday,  October  OS,  3009 


Phone:  217/244-7391 
Page  loft 
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Illinois  Stato 

IIIATEII  WATER  SAMPLE  ANALYSIS 

Lab  Number:  820654 

Survey  (fass) 

Analyst;  JLO 

Facility:  CERL 

Sample  Type:  Cooling  Tower 

Attention:  Mr.  Vince  Hock 

Location:  0495802  Ft.  Bragg 

Additional  Information: 

Date  CoUeaed;  10/22/08 

Parameter 

Value 

Units 

P  Alkalinity  (as  CaC03) 

0 

mg/L 

M  Alkalinity  (as  CaC03) 

42 

mg/L 

Hardness  (as  CaC03) 

195 

mg/L 

Calcium  (Ca) 

70.3 

mg/L 

Magnesium  (Mg) 

4,80 

mg/L 

Sulfate  (SOI) 

158 

mg/L 

Chlohde  (Cl) 

119 

mg/L 

Iron  (Fe) 

0.12 

mg/L 

Copper  (Cu) 

0.07 

mg/L 

Zinc  (Zn) 

1.04 

mg/L 

Molybdenum  (Mo) 

0 

mg/L 

Aluminum  (Al) 

0.44 

mg/L 

Sodium  (Na) 

85.2 

mg/L 

Manganese  (Mn) 

0.02 

mg/L 

Organic  Phosphate  (P04) 

2.1 

mg/L 

Orthophosphate  (P04) 

7.26 

mg/L 

Total  Dissolved  Solids 

678 

mg/L 

pH 

6.92  lab 

pH  units 

pH  Temperature 

23.7  lab 

deg.  C 

Triazole 

0.00 

mg/L 

Silica  (Si02) 

39.3 

mg/L 

Terpolymer 

21.1 

mg/L 

Conductivity 

827 

uS/cm 

Comments 


Hardness:  Satisfectory. 

Iron,  Copper  and  Manganese:  Satisfactory. 

Zinc:  Extremely  High. 

Aluminum:  High. 

Organic  Phosphate  (Phosphonate),  the  scale  inhibitor:  Low,  below  the  recommended  3-6  mg/L  but  over 
time  has  probably  degraded  to  Orthophosphate.  Satisfactory. 

Triazole,  the  copper  corrosion  inhibitor  None,  below  the  recommended  2-5  ppm. 

Terpolyitter,  the  dispersant;  Extremely  Low.  below  the  expected  10-25  ppm. 
pH:  Low. 


Conductivity:  The  tower  was  operating  at  8.0  cycles  of  concentration  using  the  conductivity  from  the  June 
12,  2009  sample.  It  is  probable  that  the  quality  of  the  cold  distribution  water  changes  throughout  the  year 


Charles  D.  Curtiss,  Assistant  Chemist  _ 
Monday,  October  05,  2009 


- 


Phone:  217/244-7391 
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Illinois  Stats 

Survsy  (TS95) 


WA  TER  SAMPLE  ANAL  YSIS 
Lab  Number:  820655 


Analyst:  JLO 

Sample  Type:  Cooling  Tower 

Location:  0495802  Ft.  Bragg 

Date  Collected:  11/24/08 

Facility:  CERL 

Attention:  Mr.  Vince  Hock 

Additional  Information: 

Parameter 

Value 

Units 

P  Alkalinity  (as  CaC03) 

0 

mg/L 

M  Alkalinity  (as  CaC03) 

12 

mg/L 

Hardness  (as  CaC03) 

31 

mg/L 

Calcium  (Ca) 

11.00 

mg/L 

Magnesium  (Mg) 

0.72 

mg/L 

Sulfate  (S04) 

15 

mg/L 

Chloride  (Cl) 

11 

mg/L 

Iron  (Fe) 

006 

mg/L 

Copper  (Cu) 

0.01 

mg/L 

Zinc  (Zn) 

0.20 

mg/L 

Molybdenum  (Mo) 

0 

mg/L 

Aluminum  (Al) 

0.26 

mg/L 

Sodium  (Na) 

4.5 

mg/L 

Manganese  (Mn) 

0.01 

mg/L 

Organic  Phosphate  (P<34) 

0.3 

mg/L 

Orthophosphate  (P04) 

0.45 

mg/L 

Total  Dissolved  Solids 

82 

mg/L 

pH 

6.50  lab 

pH  units 

pH  Temperature 

23.7  lab 

deg  C 

Triazole 

0 

mg/L 

Silica  (Si02) 

6.00 

mg/L 

Terpolymer 

0.2 

mg/L 

Conductivity 

103 

uS/cm 

Comments 

Hardness:  Extremely  Low. 

Iron  and  Copper  Low,  good. 

Zinc;  Acceptable. 

Aluminum:  High. 

Manganese:  Satisfactory . 

Organic  Phosphate  (Phosphonate),  the  scale  inhibitor.  Extremely  Low.  below  the  recommended  3-6  mg/L 
but  over  time  has  probably  degraded  to  Orthophosphate.  Extremely  Low. 

Triazole,  the  copper  corrosion  inhibitor  None,  below  the  recommended  2-5  ppm 
Terpolymer,  the  dispersant:  Extremely  Low.  below  the  expected  10-25  ppm. 
pH:  Very  low 

operating  all  0  cycles  of  coo^nbation  using  the  conductivity  from  the  June 
12.  2009  S^mpte.  it  k  nmhahlA  thof  _ ■ _ 

Charles  D.  Curtiss, 

Monday.  October  OS,  3009 


le  tower  was  operating  ^1  0  cycles  of  coo^nbation  using  the  conductivity  from  the  June 
s.  It  IS  probable  that  thefl^iN  of  the  col<^s»utk>iWater  changes  throughout  the  year 
jy#  Assistant  Chemist  Phone:  2 1 7/244~ 739 1 
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Illinois  Ststs 


Survsy  {laasj 


tVA  TER  SAMPLE  ANAL  YSIS 
Lab  Number;  820656 


Analyst; 

JLO 

Facility;  CERL 

Sample  Type: 

Cooling  Tower 

Attention;  Mr.  Vince  Hock 

Location: 

Date  Collected; 

0495802  Ft.  Bragg 

12/30/08 

Additional  Information: 

Parameter 

Value 

Units 

P  Alkalinity  (as  CaC03) 

0 

mg/L 

M  Alkalinity  (as  CaC03) 

10 

mg/L 

Hardness  (as  CaC03) 

32 

mg/L 

Calcium  (Ca) 

11.7 

mg/L 

Magnesium  (Mg) 

0.71 

mg/L 

Sulfate  (S04) 

20 

mg/L 

Chloride  (Cl) 

11 

mg/L 

Iron  (Fe) 

0.01 

mg/L 

Copper  (Cu) 

0.01 

mg/L 

Zinc  (Zn) 

0.21 

mg/L 

Molybdenum  (Mo) 

0 

mg/L 

Aluminum  (Al) 

0.12 

mg/L 

Sodium  (Na) 

5.2 

mg/L 

Manganese  (Mn) 

0.01 

mg/L 

Organic  Phosphate  (PCM) 

02 

mg/L 

Orthophosphate  (P04) 

0.28 

mg/L 

Total  Dissolved  Solids 

78 

mg/L 

pH 

6.49  lab 

pH  units 

pH  Temperature 

23.6  lab 

deg.  C 

Triazole 

0 

mg/L 

Silica  (Si02) 

5.9 

mg/L 

Terpolymer 

0  1 

mg/L 

Conductivity 

112 

uS/cm 

Comments 


Hardness:  Extremely  Low. 

Iron  and  Copper:  Low,  good. 

Zinc:  Acceptable. 

Aluminum:  High. 

Manganese.  Satisfactory. 

Organic  Phosphate  (Phosphonate),  the  scale  inhibitor  Extrerrrely  Low.  below  the  recommended  3-6  mg/L 
but  over  time  has  probably  degraded  to  Orthophosphate.  Extremely  Low. 

Triazole,  the  copper  corrosion  inhibitor  None,  below  the  recommended  2-5  ppm. 

Terpolymer,  the  dispersant  Extremely  Low,  below  the  expected  10-25  ppm. 
pH:  Very  low. 


Conductivity:  The  tower  was  operating  at  1.1  cycles  of  concentration  using  the  conductivity  from  the  June 
12,  2009  sample.  It  is  probable  that  the  of  fhe  cold ^tr^ution^water  changes  throughout  the  year. 
Charles  D.  Curtiss,  Assistant  Chemist  jf  Phone:  217/244-7391 

Monday,  October  OS,  2009  I  o/i 
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Illinoia  Stat* 


mm 

Survay  iiS9Si 


WA  TER  SAMPLE  ANAL  YSIS 
Lab  Number:  820657 


Analyst:  JLO 

Sample  T^pe:  Cooling  Tower 

Location:  0495803  Ft.  Bragg 

Date  Collected:  04/28/08 

Facility:  CERL 

Attention:  Mr.  Vince  Hock 

Additional  Information: 

Parameter 

Value 

Units 

P  Alkalinity  (as  CaC03) 

0 

mg/L 

M  Alkalinity  (as  CaC03) 

16 

mg/L 

Hardness  (as  CaC03) 

13 

mg/L 

Calcium  (Ca) 

4.05 

mg/L 

Magnesium  (Mg) 

0.75 

mg/L 

Sulfate  (S04) 

20 

mg/L 

Chloride  (Cl) 

12 

mg/L 

Iron  (Fe) 

0.03 

mg/L 

Copper  (Cu) 

0.02 

mg/L 

Zinc  (Zn) 

0.15 

mg/L 

Molybdenum  (Mo) 

0 

mg/L 

Aluminum  (Al) 

0.09 

mg/L 

Sodium  (Na) 

178 

mg/L 

Manganese  (Mn) 

0.01 

mg/L 

Organic  Phosphate  (P04) 

1.00 

mg/L 

Orthophosphate  {P04) 

3.29 

rr>g/L 

Total  Dissolved  Solids 

78 

mg/L 

pH 

6.58  lab 

pH  units 

pH  Temperature 

24.00  lab 

deg.  C 

Triazole 

0.00 

mg/L 

Silica  (Si02) 

3.9 

mg/L 

Terpolymer 

0.8 

mg/L 

Conductivity 

124 

uS/cm 

Comments 


Hardness:  Very  Low. 

Iron  and  Copper  Low,  good. 

Zinc  and  Aluminum:  Acceptable. 

Manganese  Satisfactory. 

Organic  Phosphate  (Phosphonate).  the  scale  inhibitor  Low,  below  the  recommended  3-6  mg/L  but  over 
time  has  probably  degraded  to  Orthophosphate,  Satisfactory. 

Triazole,  the  copper  corrosion  inhibitor:None,  below  the  recommended  2-5  ppm. 

Terpolymer.  the  dispersant:  Very  Low,  below  the  expected  10-25  ppm 
pH:Very  Low. 


Conductrvity :  The  tower  was  operating  at  1 .2  cycles  of  concentration  using  the  conductivity  from  the  June 
12. 2009  sample  It  is  probable  that  the  quality  of  the  cold  distribution  water  changes  throughout  the  year. 


Charles  D.  Curtiss,  Assistant  Chemist 


Phone:  2 1 7/244- 739 J 


Monday,  October  OS,  2009 
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Illinoi*  State 

Survey  {te9Si 


WA  TER  SAMPLE  ANAL  YSIS 
Lab  Number:  820658 


Analyst:  JLO 

Sample  Type:  Cooling  Tower 

Location:  0495803  Ft.  Bragg 

Date  Collected:  06/04/08 

Facility:  CERL 

Attention:  Mr.  Vince  Hock 

Additional  Information: 

Parameter 

Value 

Units 

P  Alkalinity  (as  CaC03) 

4 

mgfL 

M  Alkalinity  (as  CaC03) 

42 

mg/L 

Hardness  (as  CaC03) 

43 

mg/L 

Calcium  (Ca) 

13.8 

mg/L 

Magnesium  (Mg) 

2.21 

mg/L 

Sulfate  (S04) 

70 

mg/L 

Chloride  (Cl) 

46 

mg/L 

Iron  (Fe) 

0.12 

mg/L 

Copper  (Cu) 

0.01 

mg/L 

Zinc  (Zn) 

0.16 

mg/L 

Molybdenum  (Mo) 

0 

mg/L 

Aluminum  (Al) 

0.16 

mg/L 

Sodium  (Na) 

63.00 

mg/L 

Manganese  (Mn) 

0 

mg/L 

Organic  Phosphate  (P04) 

2.1 

rrtg/L 

Orthophosphate  (P04) 

16.60 

mg/L 

Total  Dissolved  Solids 

282 

mg/L 

pH 

8.19  lab 

pH  units 

pH  Temperature 

23.7  lab 

deg.  C 

Triazole 

0 

mg/L 

Silica  (Si02) 

168 

mg/L 

Terpolymer 

23.6 

mg/L 

Conductivity 

401 

uS/cm 

Comments 

Hardness:  Low. 

Iron:  Satisfactory. 

Copper  Low.  good 
ZItk::  Acceptable. 

Alumlnuni:  High. 

Organic  Phosphate  (Phosphonate),  the  scale  inhibitor;  Low,  below  the  recommended  3-6  mg/L  but  over 
time  has  probably  degraded  to  Orthophosphate,  Satisfactory. 

Triazole,  the  copper  corrosion  inhibitor:  None,  below  the  recommended  2-5  ppm 
Terpolymer.  the  dispersant:  Satisfactory, within  the  expected  10-25  ppm. 
pH  Satisfactory 

Conductivity:  TTie  tower  was  operating  at  3.9  cycles  of  concentration  using  the  conductivity  from  the  June 
12, 2009  sample.  It  is  probable  that  the^^l^^y e  col^st|i()utio;^water  changes  throughout  the  year. 


Charles  D.  Curtiss,  Assistant  Chemist 
Momday,  October  05t  2009 


Phone:  217/244-7391 
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IllinolB  Stat* 

mm 


Survay  (ibbs) 


WA  TER  SAMPLE  ANAL  YSIS 
Lab  Number:  820659 


Analyst: 

Sample  Type: 
Location; 

Date  Collected: 


JLO 

Cooling  Tower 
0495803  Ft.  Bragg 
06/25/08 


Faculty;  CERL 
Attention:  Mr.  Vince  Hock 
Additional  Information: 


Parameter 


Value 


Units 


P  Alkalinity  (as  CaC03) 

M  Alkalinity  (as  CaC03) 
Hardness  (as  CaC03) 
Calcium  (Ca) 

Magnesium  (Mg) 

Sulfete  (S04) 

Chloride  (Cl) 

Iron  (Fc) 

Copper  (Cu) 

Zinc  (Zn) 

MolytxJenum  (Mo) 
Aluminum  (Al) 

Sodium  (Na) 

Manganese  (Mn) 

Organic  Phosphate  (P04) 
Orthophosphate  (P04) 
Total  Dissolved  Solids 
pH 

pH  Temperature 
Triazole 
Silica  (Si02) 

Terpolymer 

Conductivity 

Comments 


6 

72 

51 

15.6 
2.68 
148 
120 
0.06 
0.01 
0.15 

0 

0.32 
157 
0 
3.1 
17  43 
606 

8.22  lab 

23.6  lab 
0 

15.4 

24.1 

848 


nng/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

pH  units 

deg.  C 

mg/L 

mg/L 

mg/L 

uS/cm 


Hardness:  Low. 

Iron  and  Copper:  Low,  good 
Zinc:  Acceptable. 

Aluminum:  High. 

Organic  Phosphate  (Phosphonate),  the  scale  inhibitor  Sabsfactoty.  within  the  recommended  3-6 

over  time  has  probably  degraded  to  Orthophosphate.  Probably  High 

Triazole,  the  copper  corrosion  mhibitor.None.  below  the  recommended  2-5  ppm. 

Terpolymer.  the  dispersant.  Satisfactory,  within  the  expected  10-25  ppm 
pH:  Satisfactory. 


mg/L  but 


’’’I’®  «  8.2  cycles  of  concentration  using  the  conductivity  from  the  June 

12, 2009  sample.  It  is  probable  that  the  of  the  cold  distribution  water  changes  throughout  the  year. 


Charles  D.  Curtiss,  Assistant  Chemist 
Momtay,  October  05, 2009 


e  quality  of  the  cold  distribution  water 


Phone;  21 7/244-7391 
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Illinois  Stats 


Survey  (rsss) 


fVA  TER  SAMPLE  ANAL  YSIS 
Lab  Number:  820660 


Analyst: 
Sample  Type: 
Location: 

Date  Collected: 


JLO 

Cooling  Tower 
0495803  Ft.  Bragg 
07/23/08 


Parameter 

P  Alkalinity  (as  CaC03) 

M  Alkalinity  (as  CaC03) 
Hardness  (as  CaC03) 
Calcium  (Ca) 

Magnesium  (Mg) 

Sulfate  (S04) 

Chloride  (Cl) 

Iron  (Fe) 

Copper  (Cu) 

Zinc  (2n) 

Molybdenum  (Mo) 
Aluminum  (Al) 

Sodium  (Na) 

Manganese  (Mn) 

Organic  Phosphate  (P04) 
Orthophosphate  (P04) 
Total  Dissolved  Solids 
pH 

pH  Temperature 
Triazole 
Silica  (Si02) 

Terpolymer 

Conductivity 

Comments 


Facility:  CERL 
Attention:  Mr.  Vince  Hock 
Additional  Information: 


Value 

0 

58 

57 

17.5 
3.12 
148 
120 
0.07 
002 
0.26 

0 

0.29 

159 

0 

35 

17.12 

636 

7.21  lab 

23.5  lab 
0 

30.3 

21.9 

876 


Units 

mgiL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

pH  units 

deg  C 

mg/L 

mg/L 

mg/L 

uS/cm 


Hardness:  Low. 

Iron  and  Copper  Low,  good. 

Zinc;  Acceptable. 

Aluminum;  High 

Organic  Phosphate  (Phosphonate),  the  scale  inhibitor:  Satisfactory,  within  the  recommended  3-6  mg/L  but 

over  time  has  probably  degraded  to  Orthophosphate,  Probably  High 

Triazole,  the  copper  corrosion  inhibitor;None,  below  the  recommended  2-5  ppm. 

Terpolymer,  the  dispersant:  Satisfactory,  within  the  expected  10-25  ppm. 
pH:  Slightly  low. 


Conductivity:  The  tower  was  operating  at  8.4  cycles  of  concentration  using  the  conductivity  from  the  June 
12,  2009  sample.  It  is  probable  that  the  quality  of  the  col^istribution  water  changes  throughout  the  year 

Charles  D.  Curtiss,  Assistant  Chemist  iLUxtnijed  ljunxl<*0  Phone:  217/244-7391 
Moniay,  October  OS,  2909  ^ 
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Illinois  Stats 


mm 

Survsy  {1395) 


WA  TER  SAMPLE  ANAL  YSIS 
Lab  Number;  820661 


Analyst: 
Sample  Type: 
Location: 

Date  Collected: 


JLO 

Cooling  Tower 
0495803  Ft.  Bragg 
08/21/08 


FacUity:  CERL 
Attention:  Mr.  Vince  Hock 
Additional  Information: 


Parameter 


Value 


Units 


P  Alkalintty  (as  CaC03) 

M  Alkalinity  (as  CaC03) 
Hardness  (as  CaC03} 
Calciunn  (Ca) 

Magnesium  (Mg) 

Sulfate  (S04) 

Chloride  (Cl) 

Iron  (Fe) 

Copper  (Cu) 

Zinc  (Zn) 

Molybdenum  (Mo) 
Aluminum  (Al) 

Sodium  (Na) 

Manganese  (Mn) 

Organic  Phosphate  (P04) 
Orthophosphate  (P04) 
Total  Dissolved  Solids 
pH 

pH  Temperature 
Triazole 
Silica  (Si02) 

Terpolymer 

Conductivity 

Comments 


0 

56 

63 

20.00 

3.24 

152 

126 

0.09 

0.02 

0.21 

0 

0.33 

160 

0 

3.00 

16.14 

632 

7.59  lab 
23  6  lab 
0.00 
106 
21,1 
898 


mg/L 

mg/L 

mg/L 

mg/L 

mgrt. 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

pH  units 

deg  C 

mg/L 

mg/L 

mg/L 

uS/cm 


Hardness:  Low. 

Iron  and  Copper:  Low,  good. 

Zinc:  Acceptable. 

Aluminum:  High, 

Organic  Phosphate  (Phosphonate).  the  scale  inhibitor  Satisfactory,  within  the  recommended  3-6  mg/L  but 
over  lime  has  probably  degraded  to  Orthophosphate.  Probably  High. 

Triazole,  the  copper  corrosion  inhibitor:  None,  below  the  recommended  2-5  ppm, 

Terpolymer.  the  dispersant:  Satisfactory,  within  the  expected  10-25  ppm. 
pH:  Slightly  low. 

''I'as  operating  at  8.6  cycles  of  concentration  using  the  conductivity  from  the  June 
12. 2009  sample.  It  is  probable  that  the  quality  of  the  cold  distribution  water  changes  throughout  the  year. 

Charles  D.  Curtiss,  Assistant  Chemist 
Monday,  October  OS,  2009 


tartUesr  Phone:  217/244-7391 
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Illinois  Ststs 


WATER  SAMPLE  ANALYSIS 

Surv*y  {taosi 

Anatyst: 

Sample  Type: 
Location: 

Date  Collected: 


FacUity:  CERL 

Cooling  Tower  Attention:  Mr.  Vince  Hock 

0495803  Ft.  Bragg  Additional  Information: 

09/30/08 


Parameter 


Value 


Units 


P  Alkalinity  (as  CaC03) 

M  Alkalinity  (as  CaC03) 
Hardness  (as  CaC03) 
Calcium  (Ca) 

Magnesium  (Mg) 

Sulfate  (S04) 

Chloride  (Cl) 

Iron  (Fe) 

Copper  (Cu) 

Zinc  (Zn) 

Molybdenum  (Mo) 
Aluminum  (Al) 

Sodium  (Na) 

Manganese  (Mn) 

Organic  Phosphate  (P04) 
Orthophosphate  (P04) 
Total  Dissolved  Solids 
pH 

pH  Temperature 
Triazole 
Silica  (Si02} 

Terpotymer 

Conductivity 

Comments 


0 
64 
143 
48.4 
4.21 
157 
117 
0.33 
0.03 
0  90 
0 

1  99 
107 
0 
33 
7.91 
610 

7.27  lab 
23.9  lab 
0.00 
31.2 
226 
813 


mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

pH  units 

deg  C 

mg/L 

mg/L 

mg/L 

uS/cm 


Hardness;  Satisfactory. 

Iron:  Satisfactory. 

Copper  Low.  good 
Zinc:  High. 

Aluminum:  Extremely  High. 

Organic  Phosphate  (Phosphonate),  the  scale  inhibitor  Low,  below  the  recommended  3-6  mg/L  but  over 
tinw  has  probably  degraded  to  Orthophosphate.  Satisfactory. 

Triazole,  the  copper  corrosion  inhibitorNone,  below  the  recommended  2-5  ppm. 

Terpolymer,  the  dispersant  Satisfactory,  within  the  expected  10-25  ppm 
pH:  Low. 

^nd^ity:  The  ti^er  w^  operating  at  7.8  cycles  of  concentration  using  the  conductivity  from  the  June 
12, 2009  sample  It  is  probable  that  the/ip^ity  of  the  cold/distripution  water  changes  throughout  the  year. 


Charles  D.  Curtiss,  Assistant  Chemist 
MonJ^,  October  OS,  2009 


the  Ai^ity  of  the  cold/distributio 


4- 

'pbwagv- 


Phone;  217/244-7391 
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Illinol*  Stat* 


mm 

Survay  (rass) 


WA  TER  SAMPLE  ANALYSIS 

Lab  Number:  820663 


Anafysl: 
Sample  Type: 
Location: 

Date  Collected: 


JLO 

Cooling  Tower 
049S803  Ft.  Bragg 
30/22/08 


Faculty:  CERL 
Attention:  Kir.  Vince  Hock 
Additional  Information: 


Parameter 


Value 


P  Alkalinity  (as  CaC03) 
M  Alkalinity  (as  CaC03) 
Hardness  (as  CaC03) 
Calcium  (Ca) 

Magnesium  (Mg) 

Sulfate  (S04) 

Chloride  (Cl) 

Iron  (Fe) 

Copper  (Cu) 

Zinc  (Zn) 

Molybdenum  (Mo) 
Aluminum  (Al) 

Sodium  (Na) 

Manganese  (Mn) 

Organic  Phosphate  (P04) 
Orthophosphate  (P04) 
Total  Dissolved  Solids 
pH 

pH  Temperature 
Triazole 
Silica  (Si02) 

Terpolymer 

Conductivity 

Comments 


0 

60 

201 

69.2 

5.84 

179 

139 

0.21 

0.04 

0.69 

0 

0.87 

105 

0 

2.8 

7.44 

714 

6  87  lab 

23.6  lab 
0.00 

37.7 
209 
924 


Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

pH  units 

deg.  C 

mg/L 

mg/L 

mg/L 

uS/cm 


H  ardnessiSatisfactory . 
Iron:  Satisfactory 
Copper:  Low,  good. 

Zinc  and  Aluminum:  High. 


M  recommended  3^  mgfl.  but 

over  time  has  probably  degraded  to  Orthophosphate,  Satisfactory  ^ 

Triazole,  the  copper  corrosion  inhibitor: None,  below  the  recommended  2-5  ppm. 

Terpolymer .  the  dispersant  Satisfactory,  within  the  expected  10-25  ppm 
pH:  Very  low 

operating  at  8  9  cycles  of  concentration  using  the  conductivity  from  the  June 
12. 2009  sample.  It  is  probable  that  the  quality  of  the  cold  distribution  water  changes  thrcwghout  the  year. 


Charles  D.  Curtiss,  Assistant  Chemist 
tonday,  October  OS,  2009 


Phone:  217/244-7391 

Page  I  eft 
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Illinois  Stats 

4  TER  SAMPLE  ANAL  YSIS 

Lab  Number:  820664 

_ 

Survsy 

Anafyst:  JLO 

Facility:  CERL 

Sample  Type:  Cooling  Tower 

Attention:  Mr.  Vince  flock 

Location:  0495803  Ft.  Bragg 

Additional  Information: 

Date  Collected:  11/24/08 

Parameter 

Value 

Units 

P  Alkalinity  (as  CaC03) 

0 

mg/L 

M  Alkalinity  (as  CaC03) 

46 

mg/L 

Hardness  (as  CaC03) 

169 

mg/L 

Calcium  (Ca) 

54.2 

mg/L 

Magnesium  (Mg) 

4.60 

mg/L 

Sulfate  (S04) 

126 

mg/L 

Chloride  (Cl) 

104 

mg/L 

Iron  (Fe) 

0.21 

mg/L 

Copper  (Cu) 

0.03 

mg/L 

Zinc  (Zn) 

0.63 

mg/L 

Molybdenum  (Mo) 

0 

mg/L 

Aluminum  (Al) 

0.63 

mg/L 

Sodium  (Na) 

75.4 

mg/L 

Manganese  (Mn) 

0 

mg/L 

Organic  Phosphate  (P04) 

2.00 

mg/L 

Orthophosphate  (P04) 

6.93 

mg/L 

Total  Dissolved  Solids 

550 

mg/L 

pH 

6.79  lab 

pH  units 

pH  Temperature 

23.5  lab 

deg  C 

Triazole 

0 

mg/L 

Silica  (SI02) 

27.6 

mg/L 

Terpolymer 

16.3 

mg/L 

Conductivity 

714 

uS/cm 

Hardness;  Satisfactory 
Iron;  Satisfectory. 

Copper  Low.  good. 

Zinc;  High. 

Aluminum;  Extremely  High. 

Organic  Phosphate  (Phosphonate),  the  scale  inhibitor:  Low.  below  the  recommended  3-6  mg/L  but  over 
time  has  probably  degraded  to  Orthophosphate,  Satisfactory. 

Triazole,  the  copper  corrosion  inhibitor  None,  below  the  recommended  2-5  ppm 
Terpolymer,  the  dispersant:  Satisfactory,  within  the  expected  10-25  ppm. 
pH:Very  Low. 

Conductivity;  The  tower  was  operating  at  6.9  cycles  of  concentration  using  the  conductivity  from  the  June 
12. 2009  sample.  It  is  probable  that  thed^Mty  of  the  coigiteto^utior^j^ter  changes  throughout  the  year. 
Ckartes  D.  Curtiss,  AssislaiU  Chemist  if  K  A  Phone:  217/244-7391 


Moniey,  October  OS,  2009 
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Illinois  Stats 


Survsy  (7«95) 


tVA  TER  SAMPLE  ANALYSIS 
Lab  Number:  820665 


Analyst; 
Sample  Type; 
Location: 

Date  Collected: 


JLO 

Cooling  Tower 
0-195803  Ft.  Bragg 
12/30/08 


Parameter 

P  Alkalinity  (as  CaC03) 

M  Alkalinity  (as  CaC03) 
Hardness  (as  CaC03) 
Calciunn  (Ca) 

Magnesium  (Mg) 

Sulfate  (S04) 

Chloride  (Cl) 

Iron  (Fe) 

Copper  (Cu) 

Zinc  (2n) 

Molytxfenum  (Mo) 
Aluminum  (Al) 

Sodium  (Na) 

Manganese  (Mn) 

Organic  Phosphate  (P04) 
Orthophosphate  (P04) 
Total  Dissolved  Solids 
pH 

pH  Temperature 
Triazole 
Silica  (Si02) 

Terpolymer 

Conductivity 

Comments 


Faculty;  CERL 
Attention:  Mr.  Vince  Hock 
Additional  Information: 


Value 

0 

38 

118 

40.6 
3.48 

91 

74 

0.23 

0.02 

0.57 

0 

0.44 

53.9 
0 

1.6 

5.64 

396 

6.87  lab 

23.7  lab 
0 

19.9 
11.6 
533 


Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

pH  units 

deg.  C 

mg/L 

mg/L 

mg/L 

uS/cm 


Hardness;  Satisfactory. 

Iron:  Satisfactory. 

Copper  Low,  good. 

Zinc  and  Aluminum:  High. 

Organic  Phosphate  (Phosphonate),  the  scale  inhibitor.  Low,  below  the  recommended  3-6  nrw/L  but  over 

lime  has  probably  degraded  to  Orthophosphate,  Satisfactory 

Triazole,  the  copper  corrosion  inhibitorNone,  below  the  recommended  2-5  ppm. 

Terpolymer.  the  dispersant:  Satisfactory, within  the  expected  10-25  ppm. 
pH;Very  Low, 


Conductivity:  The  tower  was  operating  at  5.1  cycles  of  concentration  using  the  conductivity  from  the  June 
12,  2009  sample.  It  is  probable  that  the  guality  of  the  colc^lstribution  water  changes  throughout  the  year. 


Charles  D.  Curtiss,  Assistant  Chemist  _ 
londay,  Ooober  OS,  2009 


Phone:  217/244-7391 
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WA  TER  SAMPLE  ANAL  YSIS 

Lab  Number:  820666 


Analyst:  JLO 

Sample  Type:  Cooling  Tower 

Location:  0495804  Ft.  Bragg 

Date  Collected:  04/28/08 

Facility:  CERL 

Attention:  Mr.  Vince  Hock 

Additional  Information: 
Lead/Pb)  “  <0.10  mg/L 

Parameter 

Value 

Units 

P  Alkalinity  (as  CaC03) 

2 

mg/L 

M  Alkalinity  (as  CaC03) 

66 

mg/L 

Hardness  (as  CaC03) 

71 

mg/L 

Calcium  (Ca) 

21.7 

mg/L 

Magnesium  (Mg) 

3.92 

mg/L 

Sulfate  (S04) 

179 

mg/L 

Chloride  (Cl) 

122 

mg/L 

Iron  (Fe) 

0.03 

mg/L 

Copper  (Cu) 

0.01 

mg/L 

Zinc  (Zn) 

0.09 

mg/L 

Molybdenum  (Mo) 

0 

mg/L 

Aluminum  (Al) 

0.07 

mg/L 

Sodium  (Na) 

148 

mg/L 

Manganese  (Mn) 

0 

mg/L 

Organic  Phosphate  (P04) 

2.5 

mg/L 

Orthophosphate  (P04) 

16.76 

mg/L 

Total  Dissolved  Solids 

602 

mg/L 

pH 

8.37  lab 

pH  units 

pH  Temperature 

22.9  lab 

deg.  C 

Triazole 

0 

mg/L 

Silica  (Si02) 

26.7 

mg/L 

Terpolymer 

122 

mg/L 

Conductivity 

859 

uS/cm 

Comments 

Hardness:  Low. 

Iron  and  Copper:  Low,  good. 

Zinc:  Satisfactory. 

Aluminunt:  Acceptable. 

Organic  Phosphate  (Phosphonate),  the  scaie  inhibitor  Low,  below  the  recommended  3-6  mg/L  but  over 
time  has  probably  degraded  to  Orthophosphate,  Satisfactory. 

Triazole,  the  copper  corrosion  inhibitor:  None,  below  the  recommended  2-5  ppm. 

Terpolymer,  the  dispersant  Satisfactory,  within  the  expected  10-25  ppm. 
pH:  Satisfactory. 

Conductivity:  The  tower  was  operating  at  8.4  cycles  of  concentration  using  the  conductivity  from  the  June 
12,  2009  sample  It  is  probable  that  the  quality  of  the  cold  distnbuton  water  changes  throughout  the  year. 


Charles  D.  Curtiss,  Assistant  Chemist  _ 
Fridayt  October  02, 2009 


e  Quality  of  the  coJd  distnbuton  water 


Phone:  217/244-7391 
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WA  TER  SAMPLE  ANAL  YSIS 
Lab  Number:  820667 


Anafyst: 
Sample  Type; 
Location: 

Date  Collected: 


JLO 

Cooling  Tower 
0495804  Ft.  Bragg 
06/04/08 


Parameter 

P  Alkalinity  (as  CaC03) 

M  Alkalinity  (as  CaC03) 
Hardness  (as  CaC03) 
Calcium  (Ca) 

Magnesium  (Mg) 

Sulfate  (S04) 

Chloride  (Cl) 

Iron  (Fe) 

Copper  (Cu) 

Zinc  (Zn) 

Molybdenum  (Mo) 
Aluminum  (Al) 

Sodium  (Na) 

Manganese  (Mn) 

Organic  Phosphate  (P04) 
Orthophosphate  (P04) 
Total  Dissolved  Solids 
pH 

pH  Temperature 
Tnazole 
Silica  (Si02) 

Terpotymer 

Conductivity 

Comments 


Facility:  CERL 
Attention:  Mr.  Vince  Hock 
Additional  Information: 
LeadfPb)  “  <0.10  mg/L 


Value 

12 

92 

55 

16.2 

3.23 

172 

137 

0.02 

0.01 

0.11 

0 

0.29 

166 

0 

2.6 

16.95 

658 

9.12  lab 
22.9  lab 
0 

24  3 
20.8 
921 


Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mgO. 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

pH  units 

deg.  C 

mg/L 

mg/L 

mg/L 

uS/cm 


Hardness:  Low. 

Iron  and  Copper;  Low,  good. 

Zinc:  Acceptable. 

Aluminun:  High. 

Organic  Phosphate  (Phosphonate),  the  scale  inhibitor:  Low.  below  the  recommended  3-6  mg/L  but  over 
time  has  probably  degraded  to  Orthophosphate.  Satisfactory. 

Triazole,  the  copper  corrosion  inhibitor:  None,  below  the  recommended  2-5  ppm. 

Terpolymer,  the  dispersant:  Satisfactory,  within  the  expected  10-25  ppm. 
pH  Satisfactory. 

Conductivrty:  The  tower  was  operating  at  8.9  cycles  of  concentration  using  the  conductivity  from  the  June 
12, 2009  sample.  It  is  probable  that  the  quality  of  the  coldOistributwn  water  changes  throughout  the  year. 


Charles  D.  Curtiss,  Assistant  Chemist 
Friday,  October  03, 3009 


Phone:  217/244-7391 
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UlilTED 

WATER  SAMPLE  ANALYSIS 

Lab  Number:  820668 

Survey  (fees) 

Analyst;  JLO 

Sample  Type:  Cooling  Tower 

Location:  0495804  Ft.  Bragg 

Date  Collected:  06/25/08 

Facility:  CERL 

Attention:  Mr.  Vince  Hock 

Additional  Information: 
Lead(Pb)  =  <0.10  mg/L 

Parameter 

Value 

Units 

P  Alkalinity  (as  CaC03) 

10 

mg/L 

M  Alkalinity  (as  CaC03) 

92 

mg/L 

Hardness  (as  CaC03) 

55 

mg/L 

Calcium  (Ca) 

16.3 

mg/L 

Magnesium  (Mg) 

3.34 

mg/L 

Sulfate  (S04) 

160 

mg/L 

Chloride  (Cl) 

127 

mg/L 

Iron  (Fe) 

0.11 

mg/L 

Copper  (Cu) 

0.01 

mg/L 

Zinc  (Zn) 

0.23 

mg/L 

Molybdenum  (Mo) 

0 

mg/L 

Aluminum  (Al) 

Sodium  (Na) 

Manganese  (Mn) 

Organic  Phosphate  (P04) 
Orthophosphate  (P04) 
Total  Dissolved  Solids 
pH 

pH  Temperature 
Tnazole 
Silica  (Si02) 

Terpolymer 

Conductivity 

Comments 


0.17 

157 

0 

2.2 

15.16 

618 

9.14  lab 

22.9  lab 
0 

11.9 
27.3 
860 


mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

pH  units 

deg.  C 

mg/L 

mg/L 

mg/L 

uS/cm 


Hardness:  Low 
Iron;  Satisfactory. 

Copper  Low,  good. 

Zinc;  Acceptable. 

Aluminun;  High. 

Organic  Phosphate  (Phosphonate),  the  scale  inhibitor  Low.  below  the  recommended  3-6  mg/L  but  over 
time  has  probably  degraded  to  Orthophosphate,  Satisfactory. 

Triazole,  the  copper  corrosion  inhibitor;  None,  below  the  recommended  2-5  ppm. 

Terpolymer.  the  dispersant:  Satisfactory,  within  the  expected  10-25  ppm. 
pH;  Satisfactory. 

^nductivity:  The  tower  was  operating  at  8.3  cycles  of  concentration  using  the  conductivity  from  the  June 
12. 2009  sample  It  is  probable  that  the  ^tJity  of  the  cold^stnbutiorvv/ater  changes  throughout  the  year. 
Charles  D.  Curtiss.  Assistant  CfrewtoJ  ^  Phone:  217/244-7391 

Frida,,  Ocurber  02, 2009  ^ 
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WA  TER  SAMPLE  ANAL  YSIS 
Lab  Number:  820669 


Anafyst: 

JLO 

Faculty:  CERL 

Sample  Type: 

Cooling  Tower 

Attention;  Mr.  Vince  Hock 

Location: 

0495804  Ft.  Bragg 

Additional  Information: 

Date  Collected: 

07/23/08 

Lead(Pb)  “  <0.10  mg/L 

Parameter  Value  Units 


P  Alkalinity  (as  CaC03) 

M  Alkalinity  (as  CaC03) 
Hardness  (as  CaC03) 
Calcium  (Ca) 

Magnesium  (Mg) 

Sulfate  (S04) 

Chlohde  (Cl) 

Iron  (Fe) 

Copper  (Cu) 

Zinc  (Zn) 

Molytxlenum  (Mo) 
Aluminum  (Al) 

Sodium  (Na) 

Manganese  (Mn) 

Organic  Phosphate  (P04) 
Orthophosphate  (P04) 
Total  Dissolved  Solids 
pH 

pH  Temperature 
Thazole 
Silica  (Si02) 

Terpolymer 

Conductivity 

Comments 


0 

84 

49 

14.9 
2.84 
160 
131 
0.02 
0.01 
0.14 

0 

0.42 

162 

0 

43 

15.30 

650 

7.41  lab 

22.9  lab 
1.5 

31.2 

22.3 
883 


mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

pH  units 

deg.  C 

mg/L 

mg/L 

mg/L 

uS/cm 


Hardness:  Low. 

Iron  and  Copper:  Low,  good. 

Zinc:  Acceptable. 

/yuminun:  High. 

Organic  Phosphate  (Phosphonate),  the  scale  inhibitor  Satisfactory,  withmthe  recommended  3-6  mg/L  but 
over  time  has  probably  degraded  to  Orthophosphate,  High. 

Tiiazole.  the  copper  corrosion  inhibitor:  Low,  below  the  recommended  2-5  ppm. 

Terpolymer,  the  dispersant.  Satisfactory,  within  the  expected  10-25  ppm. 
pH:  Somewhat  low 

Conductivity;  The  tower  was  operating  at  8.5  cycles  of  concentration  using  the  conductivity  from  the  June 
12,  2009  sample.  It  is  probable  that  the  ^ality  of  the  cold^stribubon  water  changes  throughout  the  year. 


Charles  D.  Curtiss,  Assistant  Chemist 
Friday,  October  02, 2009 


Phone:  217/244-7391 
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WATER  SAMPLE AMALYSIS 

Lab  Number:  820670 


Arutlyst: 
Sample  Type: 
Location; 

Date  Collected; 


JLO 

Cooling  Tower 
0495804  Ft.  Bragg 
08/21/08 


Parameter 

P  Alkalinity  (as  CaC03) 

M  Alkalinity  (as  C^C03) 
Hardness  (as  CaC03) 
Calcium  (Ca) 

Magnesium  (Mg) 

Sul^te  (S04) 

Chloride  (Cl) 

Iron  (Fe) 

Copper  (Cu) 

Zinc  (Zn) 

Molytxlenum  (Mo) 
Aluminum  (Al) 

Sodium  (Na) 

Manganese  (Mn) 

Organic  Phosphate  (P04) 
Orthophosphate  (P04) 
Total  Dissolved  Solids 
pH 

pH  Temperature 
Triazole 
Silica  (Si02) 

Terpolymer 

Conductivity 

Comments 


Facility:  CERL 
Attention:  Mr.  Vince  Hock 
Additional  Information: 
Lead(Pb)  =  <0.10  mg/L 


Value 

0 

72 

56 

172 

3.00 

164 

137 

0.09 

0.02 

0.28 

0 

0.37 

161 

0 

3.4 

16.05 

670 

7.13  lab 
22.9  lab 
0 

32.7 

24.1 

911 


Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

pH  units 

deg  C 

mg/L 

mg/L 

mg/L 

uS/cm 


Hardness:  Low 

Iron  and  Copper  Low,  good. 

Zinc:  Acceptable. 

Aluminum  High. 

Organic  Phosphate  (Phosphonate),  the  scale  inhibitor:  Satisfactory,  within  the  recommended  3-6  mq/L  but 
over  time  has  probably  degraded  to  Orthophosphate,  High. 

Triazole,  the  copper  corrosion  inhibitor  None,  below  the  recommended  2-5  ppm. 

Terpolymer,  the  dispersant  Satisfactory,  within  the  expected  10-25  ppm 
pH:  Low. 


operating  at  8.8  cycles  of  concentration  using  the  conductivity  from  the  June 
1 2,  2009  sample.  It  Is  probable  that  the  quality  of  the  col^istribution  water  changes  throughout  the  year. 


Charles  D.  Curtiss,  Assistant  Chemist 
•rUr^,  October  02, 2009 


le  quality  of  the  col^istribution  watei 
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WA  TER  SAMPLE  ANALYSIS 
Lab  Number:  820671 


Analyst:  JLO 

Sample  Type;  Cooling  Tower 

Location:  0495804  Ft.  Bragg 

Date  Collected:  09/30/08 

FacUity:  CERL 

Attention:  Mr.  Vince  Hock 

Additional  Information: 
Lead  (Pb)  ”  <  O.IO  mg/L 

Parameter 

Value 

Units 

P  Alkalinity  (as  CaC03) 

10 

mg/L 

M  Alkalinity  (as  CaC03) 

84 

mg/L 

Hardness  (as  CaC03) 

135 

mg/L 

Calcium  (Ca) 

45.4 

mg/L 

Magnesium  (Mg) 

4.33 

mg/L 

Sulfate  (S04) 

179 

mg/L 

Chloride  (Cl) 

129 

mg/L 

Iron  (Fe) 

0.33 

mg/L 

Copper  (Cu) 

001 

mg/L 

Zinc  (Zn) 

076 

mg/L 

Molybdenum  (Mo) 

0 

mg/L 

Aluminum  (Al) 

1.83 

mg/L 

Sodium  (Na) 

119 

mg/L 

Manganese  (Mn) 

0 

mg/L 

Organic  Phosphate  (P04) 

2.0 

mg/L 

Orthophosphate  (P04) 

6.41 

mg/L 

Total  Dissolved  Solids 

628 

mg/L 

pH 

8.99  lab 

pH  units 

pH  Temperature 

22.9  lab 

deg.  C 

Triazole 

0 

nng/L 

Silica  (Si02) 

3.0 

mg/L 

Terpolymer 

21.5 

mg/L 

Conductivity 

857 

uS/cm 

Comments 

Hardness:  Satisfactory. 

Iron:  Satisfactory. 

Copper  Low,  good. 

Zinc:  High. 

Aluminum:  Extremely  High 

Organic  Phosphate  (Phosphonate).  the  scale  inhibitor:  Low,  below  the  recommended  3-6  mg/L  but  over 
time  has  probably  degraded  to  Orthophosphate,  Satisfactory. 

Triazole,  the  copper  corrosion  inhibitor  None,  below  the  recommended  2-5  ppm. 

Terpolymer,  the  dispersant  Satisfactory,  within  the  expected  10-25  ppm. 
pH:  Satisfactory. 

Conductivity-  The  tower  was  operating  at  8.2  cycles  of  concentration  using  the  conductivity  from  the  June 
12,  2009  sample.  It  is  probable  that  tha^iftlity  ofJhe  coJ^isAibutiQiLyrater  changes  throughout  the  year. 
Charles  D.  Curtiss,  Assistant  Chemist  Phone:  217/244-7391 

fiUay,  October  02, 2009  p  ,  fy 
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WATER  SAMPLE  ANALYSIS 
Lab  Number:  820672 


Analyst:  JLO 

Sample  Type:  Cooling  Tower 

Location:  0495814  Ft.  Bragg 

Date  Collected:  10/22/08 

FacUity:  CERl. 

Attention:  Mr.  Vince  Hock 

Additional  Information; 
Lead(Pb)  =  <0.10  mg/L 

Parameter 

Value 

Units 

P  Alkalinity  (as  CaC03) 

0 

mg/L 

M  Alkalinity  (as  CaC03) 

56 

mg/L 

Hardness  (as  CaC03) 

179 

mg/L 

Calcium  (Ca) 

61.1 

mg/L 

Magnesium  (Mg) 

5,02 

mg/L 

Sulfate  (S04) 

176 

mg/L 

Chloride  (Cl) 

140 

mg/L 

Iron  (Fe) 

0.01 

mg/L 

Copper  (Cu) 

0.01 

mg/L 

Zinc  (Zn) 

0.17 

mg/L 

Molybdenum  (Mo) 

0 

mg/L 

Aluminum  (Al) 

0.13 

mg/L 

Sodium  (Na) 

106 

mg/L 

Manganese  (Mn) 

0 

mg/L 

Organic  Phosphate  (P04) 

2.1 

mg/L 

Orthophosphate  (P04) 

6.88 

mg/L 

Total  Dissolved  Solids 

702 

mg/L 

pH 

6.95  lab 

pH  units 

pH  Temperature 

22.9  lab 

deg.  C 

Triazole 

0 

mg/L 

Silica  (Si02) 

34.3 

mg/L 

Terpolymer 

15.1 

mg/L 

Conductivity 

898 

uS/cm 

Comments 


Hardness  Satisfactory 
Iron  and  Copper:  Low.  good. 

Zinc:  Acceptable. 

Aluminun:  High. 

Organic  Phosphate  (Phosphonate).  the  scale  inhibitor  Low.  below  the  recommended  3-6  mg/L  but  over 

time  has  probably  degraded  to  Orthophosphate.  Satisfactory 

Triazole,  the  copper  corrosion  inhibitor  None,  below  the  recommended  2-5  ppm. 

Terpolynner,  the  dispersant:  Satisfectory.  within  the  expected  10-25  ppm. 
pH:  Low. 

Conductivity:  The  tower  was  operating  at  8.6  cycles  of  concentration  using  the  conductivity  from  the  June 
12.  2009  sample.  It  is  probable  that  the  quality  of  the  cold  distribution  water  changes  throughout  the  year 


Charles  D.  Curtiss,  Assistant  Chemist 
Friday,  OooterOJ,  2609 


Phone:  2I7/244-739I 
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WATER  SAMPLE  ANALYSIS 
Lab  Number;  820672 


Anaiysl:  JLO 

Sample  Type:  Cooling  Tower 

Location:  049581-1  Ft.  Bragg 

Date  Collected:  10/22/08 

FacUity:  CERl. 

.-tilention:  Mr.  Vince  Hock 

Additional  Information: 
Lead(Pb)  “  <0.10  mg^L 

Parameter 

Value 

Units 

P  Alkalinity  (as  CaC03) 

0 

mg/L 

M  Alkalinity  (as  CaC03) 

56 

mg/L 

Hardness  (as  CaC03) 

179 

mg/L 

Calcium  (Ca) 

61  1 

mg/L 

Magnesium  (Mg) 

5.02 

mg/L 

Sulfate  (S04) 

176 

mg/L 

Chloride  (Cl) 

140 

mgA. 

Iron  (Fe) 

0.01 

mg/L 

Copper  (Cu) 

0.01 

mg/L 

Zinc(Zn) 

017 

mg/L 

Molybdenum  (Mo) 

0 

mg/L 

Aluminum  (Al) 

0.13 

mgA. 

Sodium  (Na) 

106 

mg/L 

Manganese  (Mn) 

0 

mg/L 

Organic  Phosphate  (P04) 

2.1 

mg/L 

Orthophosphate  (P04) 

688 

mg/L 

Total  Dissolved  Solids 

702 

mg/L 

pH 

6.95  lab 

pH  units 

pH  Temperature 

22  9  lab 

deg  C 

Triazole 

0 

mg/L 

Silica  (Si02) 

34.3 

mg/L 

Terpolymer 

151 

mg/L 

Conductivity 

898 

uS/cm 

Comments 


Hardness:  Satisfectory 
Iron  and  Copper.  Low,  good 
Zinc:  Acceptable 
Alunwun:  High 

Organic  Phosphate  (Phosphonate).  the  scale  inhibitor.  Low.  below  the  recommended  3-6  mg/L  but  over 
time  has  probably  degraded  to  Orthophosphate.  Satisfactory. 

Triazole,  the  copper  corrosion  inhibitorNone,  below  the  reconvnended  2-5  ppm. 

Terpolynw,  the  dispersant:  Satisfactory,  within  the  expected  10-25  ppm. 
pH:  Low. 

Conductivity;  The  tower  was  operating  at  8  6  cycles  of  concentration  using  the  conductivity  from  the  June 
12.  2009  sample.  It  is  probable  that  the  quality  of  the  cold  distribution  water  changes  throughout  the  year 


Charles  D.  Curtiss,  Assistant  Chemist 
FrUay,  Ocuber  03,  3009 


Phone:  2i7/244-739I 
Page  t  of  t 
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Survsy  (/fiss) 


WATER  SAMPLE  ANALYSIS 

Lab  Number:  820674 


Analyst: 

JLO 

Facility:  CERL 

Sample  Type: 

Cooling  Tower 

Attention:  Mr.  Vince  Hock 

Location: 

0495804  Ft.  Bragg 

Additional  Information: 

Date  Collected: 

12/30/08 

Lead  (Pb)  =  <0.  lOmg/L 

Parameter  Value  Units 


P  Alkalinity  (as  CaC03) 

M  Alkalinity  (as  CaC03) 
Hardness  (as  CaC03) 
Calcium  (Ca) 

Magnesium  (Mg) 

Sulfate  (S04) 

Chloride  (Cl) 

Iron  (Fe) 

Copper  (Cu) 

Zinc  (Zn) 

Molybdenum  (Mo) 
Aluminum  (Al) 

Sodium  (Na) 

Manganese  (Mn) 

Organic  Phosphate  (P04) 
Orthophosphate  (P04) 
Total  Dissolved  Solids 
pH 

pH  Temperature 
Triazole 
Silica  (Si02) 

Terpolymer 

Conductivity 

Comments 


0 

46 

86 

28.8 

2.94 

88 

77 

0.64 

0.02 

0.52 

0 

0.05 

66.1 

0 

0.8 
4  18 
372 

6  98  lab 
22  9  lab 
0 

176 

12.2 

528 


mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

pH  units 

deg.  C 

mg/L 

mg/L 

mg/L 

uS/cm 


Hardness:  Low. 

Iron  and  Aluminum;  Acceptable 
Copper  Low.  good. 

Zinc:  High 

Organic  Phosphate  (Phosphonate).  the  scale  inhibitor:  Low.  below  the  recommended  3^  mg/L  but  over 
time  has  probably  degraded  to  Orthophosphate,  Satisfactory. 

Triazole,  the  copper  corrosion  inhibitor:  None,  below  the  recommended  2-5  ppm. 

Terpolymer.  the  dispersant:  Satisfactory,  within  the  expected  1 0-25  ppm 
pH.  Low. 


a*  5.1  cycles  of  concentration  using  the  conductivity  from  the  June 
12. 2009  sample.  It  is  probable  that  the  quality  of  the  cold  distribution  water  changes  throughout  the  year. 


Charles  D.  Curtiss,  Assistant  Chemist 
'rUer,  October  02,  2009 


jUlUi  Pa 


Phone:  217/244-7391 
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WA  TER  SAMPLE  ANAL  YSIS 
Lab  Number:  820629 


Analyst:  JLO 

Sample  Type;  Cooling  Tower 

Location:  0495805.  Ft.  Bragg 

Date  Collected;  04/28/08 

Facility:  CERL 

Attention:  Mr.  Vince  Hock 

Additional  Information: 

Parameter 

Value 

Units 

P  Alkalinity  (as  CaC03) 

26 

mg/L 

M  Alkalinity  (as  CaC03) 

70 

mg/L 

Hardness  (as  CaC03) 

60 

mg/L 

Calcium  (Ca) 

20.1 

mg/L 

Magnesium  (Mg) 

2.45 

mg/L 

Chloride  (Cl) 

124 

mg/L 

Iron  (Fe) 

1.02 

mg/L 

Copper  (Cu) 

0.02 

mg/L 

Zinc  (Zn) 

0.38 

mg/L 

Molybdenum  (Mo) 

0 

mg/L 

Aluminum  (Al) 

0.17 

mg/L 

Sodium  (Na) 

144 

mg/L 

Lead  (Pb) 

<0.10 

mg/L 

Manganese  (Mn) 

0.01 

mg/L 

Organic  Phosphate  (P04) 

24 

mg/L 

Orthophosphate  (P04) 

8.23 

mg/L 

Total  Dissolved  Solids 

580 

mg/L 

pH 

10.37  lab 

pH  units 

pH  Temperature 

23.4  lab 

deg.  C 

Triazole 

0 

mg/L 

Silica  (Si02) 

19.7 

mg/L 

Terpolymer 

21.5 

mg/L 

Conductivity 

829 

uS/cm 

Comments 


Hardness:  Low. 

Iron  and  Zinc:  Acceptable. 

Copper:  Low,  good. 

Aluminum:  High 
Mangar>ese.  Satisfactory. 

Organic  Phosphate  (Phosphonate),  the  scale  inhibitor  Low.  below  the  recommended  3-6  mg/L  but  over 
time  has  probably  degraded  to  Orthophosphate.  Satisfactory. 

Triazole,  the  copper  corrosion  inhibitor:  None,  below  the  recommended  2-5  ppm. 

Terpolymer,  the  dispersant  Satisfactory,  within  the  expected  10-25  ppm. 
pH:  Satisfactory. 

Conductivity;  The  tower  was  operating  at  8  0  cycles  of  concentration  using  the  conductivity  from  the  June 
1 2,  2009  sample.  It  is  probable  that  the  tfe®  colrj^trAutioniwater  changes  throughout  the  year. 

Charles  D.  Curtiss,  Assistant  Chemist  Phone:  217/244-7591 


Friday,  October  02. 2009 
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WA  TER  SAMPLE  ANALYSIS 
Lab  Number:  820630 


Anafyst: 
Sample  Type: 
Location: 

Date  Collected: 


JLO 

Cooling  Tower 
0495805.  Ft.  Bragg 
06/04/08 


Parameter 

P  Alkalinity  (as  CaC03) 

M  Alkalinity  (as  CaC03) 
Hardness  (as  CaC03) 
Calcium  (Ca) 

Magnesium  (Mg) 

Chloride  (Cl) 

Iron  (Fe) 

Copper  (Cu) 

Zinc  (Zn) 

Molybdenum  (Mo) 
Aluminum  (Al) 

Sodium  (Na) 

Lead  (Pb) 

Manganese  (Mn) 

Organic  Phosphate  (P04) 
Orthophosphate  (P04) 
Total  Dissolved  Solids 
pH 

pH  Temperature 
Triazole 
Silica  (Si02) 

Terpotymer 

Conductivity 

Comments 


Facility:  CERL 
Attention:  Mr.  Vince  Hock 
Additional  Information: 


Value 

Units 

0 

mg/L 

58 

mg/L 

51 

mg/L 

17.1 

mg/L 

2.12 

mg/L 

96 

mg/L 

0.93 

mg/L 

0.02 

mg/L 

0.27 

mg/L 

0 

mg/L 

0  15 

mg/L 

119 

mg/L 

<0.10 

mg/L 

0 

mg/L 

2.00 

mg/L 

6.73 

mg/L 

468 

mg/L 

6.66 

pH  units 

23.4  lab 

deg.  C 

0 

mg/L 

6.7  lab 

mg/L 

19.5 

mg/L 

691 

uS/cm 

Hardness:  Low 

Iron  and  Zinc:  Acceptable 

Copper:  Low,  good. 

Aluminum:  High 

Organic  Phosphate  (Phosphonate),  the  scale  inhibitor  Low,  below  the  recommended  3-6  mo^L  but  over 
time  has  probably  degraded  to  Orthophosphate,  Satisfactory. 

Ttiazole,  the  copper  corrosion  inhibitor.  None,  below  the  recommended  2-5  ppm. 

Terpolymer.  the  dispersant  Satisfactory,  within  the  expected  10-25  ppm. 
pH:  Extremely  low. 

Conductvity:  The  tower  was  operating  at  6.6  cycles  of  concentration  using  the  conductivity  from  the  June 
12,  2009  sample.  It  is  probable  that  the  of  the  cold^sthbution  water  changes  throughout  the  year. 


Charles  D.  Curtiss,  Assistant  Chemist 
'^riday,  October  02, 2009 


Phone:  217/244-7391 
Page  1  of  I 
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WA  TER  SAMPLE  ANALYSIS 
Lab  Number:  820631 


Analyst: 

Sample  Type: 
Location: 

Date  Collected: 


JLO 

Cooling  Tower 
0495805.  Ft.  Bragg 
06/25/08 


Parameter 

P  Alkalinity  (as  CaC03) 

M  Alkalinity  (as  CaC03) 
Hardness  (as  CaC03) 
Calcium  (Ca) 

Magnesium  (Mg) 

Sulfate  (S04) 

Chloride  (Cl) 

Iron  (Fe) 

Copper  (Cu) 

Zinc  (Zn) 

Molybdenum  (Mo) 
Aluminum  (Al) 

Sodium  (Na) 

Lead  (Pb) 

Manganese  (Mn) 

Organic  Phosphate  (P04) 
Orthophosphate  (P04) 
Total  Dissolved  Solids 
pH 

pH  Temperature 
Triazole 
Silica  (Si02) 

Terpolymer 

Conductivity 

Comments 


Facility:  CERL 
Attention:  Mr.  Vince  Hock 
Additional  Information: 


Value 

24 

76 

31 

12.00 

0.38 

161 

125 

0,03 

0.01 

0.06 

0 

0 

160 

<0.10 

0 

2.1 
9  87 
610 

10.40  lab 
23  3  lab 
0 

22.7 

18.3 

861 


Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

pH  units 

deg.  C 

mg/L 

mg/L 

mg/L 

uS/cm 


Hardness;  Low. 

Iron,  Copper  and  Aluminum:  Low,  good 
Zinc;  Satisfactory 

Organic  Phosphate  (Phosphonate).  the  scale  inhibitor;  Low,  below  the  recommended  3-6  mq/L  but  over 
tme  has  probably  degraded  to  Orthophosphate.  Satisfactory. 

Triazole,  the  copper  corrosion  inhibitor:  None,  below  the  recommended  2-5  ppm. 

Terpolymer,  the  dispersant  Satisfactory,  within  the  expected  10-25  ppm 
pH;  Satisfactory. 

fo  concentration  using  the  conductivity  from  the  June 

12,  2009  sample.  It  is  probable  that  thQ^ggality  of  .the  coircisthbution^ter  changes  throughout  the  year. 


ThaHes  D.  Curtiss,  Assistant  Chemist 
'rUty,  October 02,  2009 


Phone:  217/244-739 1 
Page  I  of  t 
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fVA  TER  SAMPLE  ANALYSIS 

Lab  Number;  820632 


Analyst: 
Sample  Type: 
Location: 

Date  Collected: 


Faculty:  CERL 

Cooling  Tower  Attention;  .Mr.  Vince  Hock 

0495805.  Ft.  Bragg  AddUional  Information: 

07/23/08 


Parameter 


Value 


Units 


P  Alkalinity  (as  CaC03) 

M  Alkalinity  (as  CaC03) 
Hardness  (as  CaC03) 
Calcium  (Ca) 

Magnesium  (Mg) 

Chloride  (Cl) 

Iron  (Fe) 

Copper  (Cu) 

Zinc  (Zn) 

Molybdenum  (Mo) 
Aluminum  (Al) 

Sodium  (Na) 

Lead  (Pb) 

Manganese  (Mn) 

Organic  Phosphate  (P04) 
Orthophosphate  (P04) 
Total  Dissolved  Solids 
pH 

pH  Temperature 
Triazole 
Silica  (Si02) 

Terpolymer 

Conductivity 

Comments 


20 

68 

58 

17.5 

3.37 

114 

0.10 

0.01 

0.17 

0 

0.22 

153 

<0.10 

0 

2.3 

11.21 

594 

9.61  lab 

23.3  lab 
0 

17.4 
20.00 

867 


mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

fT>g/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

pH  units 

deg.  C 

mg/L 

mg/L 

mg/L 

uS/cm 


Hardness:  Low. 

Iron:  Satisfactory. 

Copper:  Low,  good 
Zinc:  Acceptable. 

Aluminum:  High 

Organic  Phosphate  (Phosphonate),  the  scale  inhibitor  Low.  below  the  recommended  3-6  mq/L  but 
time  has  probably  degraded  to  Orthophosphate.  Satisfactory. 

Triazole,  the  copper  corrosion  inhibitor:  None,  below  the  recommended  2-6  ppm. 

Terpolymer.  the  dispersant:  Satisfactory,  within  the  expected  10-25  ppm 
pH:  Satisfactory. 


over 


«  s  °Perating  at^8.3  cycles  of  concentration  using  the  conductivity  from  the  June 

12, 2009  sample.  It  is  probable  that  the4pll|ity  of  the  colc^stAutloi^ater  changes  throughout  the  year. 
karles  D.  Curtiss,  Assistant  Chemist  VJpJIltXr^  I  vtOtHaO  Phone:  217/244-7391 
riJey.  October  02,  2009 
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WATER  SAMPLE  ANALYSIS 

Lab  Number:  820633 


Analyst: 
Sample  Type: 
Location: 

Date  Collected: 


JLO 

Cooling  Tower 
0495805.  Ft.  Bragg 
08/21/08 


Parameter 

P  Alkalinity  (as  CaC03) 

M  Alkalinity  (as  CaC03) 
Hardness  (as  CaC03) 
Calcium  (Ca) 

Magnesium  (Mg) 

Chloride  (Cl) 

Iron  (Fe) 

Copper  (Cu) 

Zinc  (Zn) 

Molybdenum  (Mo) 
Aluminum  (Al) 

Sodium  (Na) 

Lead  (Pb) 

Manganese  (Mn) 

Organic  Phosphate  (P04) 
Orthophosphate  (P04) 
Total  Dissolved  Solids 
pH 

pH  Temperature 
Tria2ole 
Silica  (Si02) 

Terpolymer 

Conductivity 

Comments 


Facility:  CERL 
Attention:  Mr.  Vince  Hock 
Additional  Information: 


Value 

18 

62 

46 

14.1 

2.49 

89 

0.51 

0.01 

0.23 

0 

0.16 

117 

<0.10 

0 

1.4 

6.72 

450 

10.12  lab 

23.3  lab 
0 

11.9 

14.4 
690 


Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

pH  units 

deg  C 

mg/L 

mg/L 

mg/L 

uS/cm 


Hardness:  Low 

Iron  and  Zinc:  Acceptable. 

Copper  Low,  good. 

Aluminum:  High 

Organic  Phosphate  (Phosphonate).  the  scale  inhibitor:  Low,  below  the  recommended  3-6  mg/L  but  over 
time  has  probably  degraded  to  Orthophosphate,  Satisfactory. 

Triazole,  the  copper  corrosion  inhibitor  None,  below  the  recommended  2-5  ppm. 

Terpolymer.  the  dispersant:  Satisfactory,  within  the  expected  10-25  ppm. 
pH:  Satisfactory. 


*0'**'’  '*'35  operating  at  6.6  cycles  of  concentration  using  the  conductivity  from  the  June 
12,  2009  sample  If  is  probable  that  the  quality  of  the  cold  disthbution  water  changes  throughout  the  year 


Charles  D.  Curtiss,  Assistant  Chemist 
Friday,  October  03, 3009 


Phone:  217/244-7391 
Page  I  of  t 
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1  TER  SAMPLE  ANALYSIS 

Lab  Number:  820634 

Survay  (rsss) 

Analyst:  JLO 

Facility:  CERL 

Sample  Type:  Cooling  Tower 

Attention:  Mr.  Vince  Hock 

Location:  049SS05,  Ft.  Bragg 

Additional  Information; 

Date  CoUected:  09/30/08 

Parameter 

Value 

Units 

P  Alkalinity  (as  CaC03) 

8 

mgTL 

M  Alkalinity  (as  CaC03) 

50 

mg/L 

Hardness  (as  CaC03) 

38 

mg/L 

Calcium  (Ca) 

11.7 

mg/L 

Magnesium  (Mg) 

1.87 

mg/L 

Chloride  (Cl) 

63 

mg/L 

Iron  (Fe) 

0.62 

mg/L 

Copper  (Cu) 

0.02 

mg/L 

Zinc  (Zn) 

0.22 

mg/L 

Molybdenum  (Mo) 

0 

mg/L 

Aluminum  (Al) 

0.14 

mg/L 

Sodium  (Na) 

862 

mg/L 

Lead  (Pb) 

<0.10 

mg/L 

Manganese  (Mn) 

0 

mg/L 

Organic  Phosphate  (P04) 

1.3 

mg/L 

Orthophosphate  (P04) 

6.21 

mg/L 

Total  Dissolved  Solids 

328 

mg/L 

pH 

9.90  lab 

pH  units 

pH  Temperature 

23  4  lab 

deg.  C 

Triazoie 

0 

mg/L 

Silica  (Si02) 

1.4 

mg/L 

Terpolymer 

19.7 

mg/L 

Conductivity 

508 

uS/cm 

Comments 

Hardness:  Low. 

Iron  and  Zinc:  Acceptable. 

Copper.  Low.  good. 

Aluminum:  High 

Organic  Phosphate  (Phosphonate),  the  scale  inhibitor:  Low.  below  the  recommended  3-6  mg/L  but  over 
time  has  probably  degraded  to  Orthophosphate.  Satisfactory. 

Triazole,  the  copper  corrosion  inhibitor;  None,  below  the  recommended  2-5  ppm. 

Terpolymer.  the  dispersant:  Satisfactory,  within  the  expected  10-25  ppm. 
pH:  Satisfactory. 

Conductivity:  The  tower  was  operating  at  4.9  cycles  of  concentration  using  the  conductivity  from  the  June 
12. 2009  sample.  It  is  probable  that  the  quality  of  the  cold  distribution  water  changes  throughout  the  year 


Charles  D.  Curtiss,  Assistant  Chemist 
Fridtf,  October  02,  2009 


Phone;  217/244-7391 
Page  t  of  i 
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WA  TER  SAMPLE  ANAL  YSIS 
Lab  Number:  820635 


Anofya:  JLO 

Sample  Type:  Cooling  Tower 

Location:  0495805  Ft.  Bragg 

Date  Collected:  10/22/08 

FacUity  :  CERL 

Attention:  Mr.  Vince  Hock 

A  dditional  Information: 

Parameter 

Value 

Units 

P  Alkalinity  (as  CaC03) 

10 

mg/L 

M  Alkalinity  (as  CaC03) 

54 

mg/L 

Hardness  (as  CaC03} 

34 

mg/L 

Calcium  (Ca) 

11.6 

mg/L 

Magnesium  (Mg) 

1.30 

mg/L 

Chloride  (Cl) 

61 

mg/L 

Iron  (Fe) 

0.95 

mg/L 

Copper  (Cu) 

0.02 

mg/L 

Zinc  (Zn) 

0.22 

mg/L 

Molybdenum  (Mo) 

0 

mg/L 

Aluminum  (Al) 

0.10 

mg/L 

Sodium  (Na) 

83.9 

mg/L 

Lead  (Pb) 

<0.10 

mg/L 

Manganese  (Mn) 

0 

mg/L 

Organic  Phosphate  (P04) 

1.2 

mg/L 

Orthophosphate  (P04) 

5.04 

mg/L 

Total  Dissolved  Solids 

318 

mg/L 

pH 

9.93  lab 

pH  units 

pH  Temperature 

23.6  lab 

deg  C 

Triazole 

0.00 

mg/L 

Silica  (Si02) 

0.9 

mg/L 

Terpolyrt>er 

13.9 

mg/L 

Conductivity 

490 

uS/cm 

Comments 


Hardness:  Low. 

Iron  arrd  Zinc:  Acceptable. 

Copper.  Low,  good. 

Aluminum:  High 

Organic  Phosphate  (Phosphonate),  the  scale  inhibitor  Low,  below  the  recommended  3-6  mg/L  but  over 
time  has  probably  degraded  to  Orthophosphate.  Satisfactory. 

Triazole,  the  copper  corrosion  inhibitor:  None,  below  the  recommended  2-5  ppm. 

Tetpolymer,  the  dispersant:  Satisfactory,  within  the  expected  10-25  ppm. 
pH:  Satisfactory. 

Conductivity:  The  tower  was  operating  at  4.7  cycles  of  concentration  using  the  conductivity  from  the  June 
12, 2009  sample.  It  is  probable  that  the  quality  of  the  cold  distribution  water  changes  throughout  the  year. 


Charles  D.  Curtiss,  Assistant  Chemist 


Phone:  217/244-739J 


Friday t  Octohar  02,  2009 
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WA  TER  SAMPLE  ASAL  YSIS 
Lab  Number:  820636 


Analyst:  JLO 

Sample  Type:  Cooling  Tower 

Location:  0495805.  Ft.  Bragg 

Date  Collected:  11/24/08 

Faculty:  CERL 

Attention:  Mr.  Vince  Hock 

Additional  Information: 

Parameter 

Value 

Units 

P  Alkalinity  (as  CaC03) 

0 

mg/L 

M  Alkalinity  (as  CaC03) 

52 

mg/L 

Hardness  (as  CaC03) 

67 

mg/L 

Calcium  (Ca) 

21.9 

mg/L 

Magnesium  (Mg) 

2.60 

mg/L 

Chloride  (Cl) 

72 

mg/L 

Iron  (Fe) 

0.80 

mg/L 

Copper  (Cu) 

002 

mg/L 

Zinc  (Zn) 

0.51 

mg/L 

Molybdenum  (Mo) 

0 

mg/L 

Aluminum  (Al) 

0.06 

mg/L 

Sodium  (Na) 

77.00 

mg/L 

Lead  (Pb) 

<010 

mg/L 

Manganese  (Mn) 

0 

mg/L 

Organic  Phosphate  (P04) 

1  00 

mg/L 

Orthophosphate  (P04) 

457 

mg/L 

Total  Dissolved  Solids 

364 

mg/L 

pH 

7.08  lab 

pH  units 

pH  Temperature 

23.6  lab 

deg.  C 

Triazole 

0 

mg/L 

Silica  (Si02) 

16.7 

mg/L 

Terpolymer 

139 

mg/L 

Conductivity 

522 

uS/cm 

Comments 
Hardness:  Low. 

Iron  and  Aluminum:  Acceptable. 

Copper  Low.  good. 

Zinc:  High 

Organic  Phosphate  (Phosphonate),  the  scale  inhibitor  Low,  below  the  recommended  3-6  mg/L  but  over 
time  has  probably  degraded  to  Orthophosphate,  Satisfactory. 

Triazole,  the  copper  corrosion  inhibitor  None,  below  the  recommended  2-5  ppm. 

Terpolymer,  the  dispersant:  Satistectory,  within  the  expected  10-25  ppm. 
pH:  Low. 

Conductivity:  The  tower  was  operatirtg  at  5.0  cycles  of  concentration  using  the  conductivity  from  the  June 
12. 2009  sample.  It  is  probable  that  the  Quality  of  the  cold  distnbution  water  changes  throughout  the  year. 


Charles  D.  Curtiss,  Assistant  Chemist^ 
FrUv,  October  02,  2009 
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Illinois  Stats 

mm 

Survsy  {i89S> 

Analyst: 

Sample  Type; 

Location: 

Date  Collected: 

Parameter 

P  Alkalinity  (as  CaC03) 

M  Alkalinity  (as  CaC03) 
Hardness  (as  CaC03) 
Calcium  (Ca) 

Magnesium  (Mg) 

Chloride  (Cl) 

Iron  (Fe) 

Copper  (Cu) 

Zinc  (Zn) 

Molybdenum  (Mo) 
Aluminum  (Al) 

Sodium  (Na) 

Lead  (Pb) 

Manganese  (Mn) 

Organic  Phosphate  (P04) 
Orthophosphate  (P04) 
Total  Dissolved  Solids 
pH 

pH  Temperature 
Thazole 
Silica  (Si02) 

Terpotynner 

Conductivity 

Comments 


tVA  TER  SAMPLE  ANAL  YSIS 

Lab  Number:  820637 


Value 

0 

46 

79 

26.1 

2.85 

73 

0.82 

0.02 

0.53 

0 

0.05 

66.2 

<0.10 

0 

0.8 

3.68 

360 

6.94  lab 
23.8  lab 
0 

16.2 

11.1 

507 


Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

pH  units 

deg.  C 

mg/L 

mg/L 

mg/L 

uS/cm 


JLO 

Cooling  Tower 
0495805.  Ft.  Bragg 
12/30/08 


Facility:  CERL 
Attention:  Mr.  Vince  Hock 
Additional  Information; 


Hardness:  Low 

Iron  and  Aluminum;  Acceptable. 

Copper:  Low,  good. 

Zinc:  High. 

Organic  Phosphate  (Phosphonate).  the  scale  inhibitor;  Low.  below  the  recommended  3-6  mg/L  but  over 
time  has  probably  degraded  to  Orthophosphate,  Satisfactory. 

Triazole,  the  copper  corrosion  inhibitor  None,  below  the  recommended  2-5  ppm. 

Terpolyn>er.  the  dispersant  Satisfactory,  within  the  expected  10-25  ppm. 
pH:Extremely  Low. 

Conducbvity:  The  tower  was  operating  at  4.9  cycles  of  concentration  using  the  conductivity  from  the  June 
12,  2009  sample.  It  is  probable  that  the  quality  of  the  cold  distribution  water  changes  throughout  the  year. 


Charles D.  Curtiss,  Assistant  Chemist 

Friday,  October  02, 2009  ~  '  •*^^^**^ 
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